Plasti-city : reframing the perceived value of plastic waste by Bowden, Jacob
Plasti-city
Reframing the perceived value of plastic waste
Jacob Bowden - 1408189 
Supervisors - Magdalena Garbarczyk + Hugh Byrd
A Research Project submitted in partial fulfilment of the requirements of the degree of Master of Architecture Professional. Unitec Institute of Technology, 2019.
ACKNOWLEDGEMENTS
I would firstly like to thank my supervisor Magdalena Garbarczyk for her continual support 
through the many challenges of this project. Your patience and encouragement has been invaluable 
throughout this process. To my family, Martin, Vanessa, Francesca, and Joshua, my partner Sophie, 
and an incredible group of friends. These individuals have endured my fragmented attention and 
presence over the last years of my studies and have made this achievement possible. I am incredibly 
thankful for their support and guidance.
ABSTRACT
It would be hard to imagine modern life without plastics. In the last half century, we have 
seen them replace many other materials due to their cheap, lightweight, and durable properties. 
Acknowledging consumption is an essential component to a functioning economy; it is equally 
important that architects identify effective solutions to the waste consumption generates. Plastic 
waste and environmental pollution can affect us, willingly, or not. This study seeks to identify an 
architectural response to New Zealand’s growing problem of plastic waste. Drawing on a body of 
literature, the research has identified current waste management systems, material flows, behaviour 
patterns, and their encompassing economic systems. The study examines a practical approach to 
recycling through key case studies and then investigates how a selection of architectural projects has 
generated interest in waste treatment processes that are typically concealed. The project questions 
the role of architects and their responsibility to support collaboration of people, technology, and 
materials through creative spaces. The design attempts to ‘glorify’ key stages of the recycling process 
through a sculptural form, exposing a network that is typically concealed, and challenges perceptions 
of how waste ‘goes away’. Visual exposure is a central consideration for the project, and it will be 
explored by manipulating the traditional shed-like typology of a recycling facility and investigating its 
placement within the urban realm. The programme has been developed to create an opportunity for 
visitors to experience the transformational journey of waste plastics back into valued commodities. 
The aim of this research project is to establish a high level of transparency to help alleviate negative 
connotations around post-use plastics as ‘waste’.
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1.3. PERCEIVED VALUE
It is often challenging to consider waste as a valuable resource as our minds are made to 
classify things: front or back, significant or insignificant, valuable or worthless. These dichotomies 
contribute to people considering materials as either resources or waste. As mass production has 
accelerated, consumer relationships to products and their post-use materials have fundamentally 
transformed. The unknown manufacturing process of plastics and notions of wealth and hygiene 
through quick disposal have diminished the perceived value of post-use materials. Lack of 
responsibility through inappropriate methods of disposal have continued to flourish through linear 
economic models of production, consumption, and disposal. The very familiar yet unfamiliar material 
properties of plastic obstruct the revival of handmade production and the ‘stewardship of objects’. 
However, shifting our focus to the environment and finite resources calls for a reconsideration of the 
‘natural metabolism’ of earth. Habits with regards to waste and pro-environmental behaviour are 
fickle; the complexity of issues is difficult to comprehend and generally leaves people with a poor 
locus of control, thinking their individual actions are insignificant. Although plastics are capable of 
being used in a cyclical system, we commonly see them throughout linear economic models in the 
form of waste, a by-product of this system. Closed-loop economic models utilize the value contained 
within post-use materials, recycle them into the system and consequently minimise waste. The 
project draws on notions of disposability and its influence on how we accept or reject materials. It 
questions the architect’s ability to reframe the way consumers perceive plastic waste, from a valueless 
by-product of consumption, to a valuable resource.
1.1. BACKGROUND
The roots of this project were established in 2017 after I participated in a creative workshop, 
transforming waste plastics into furniture and other valuable products. Recognising the remarkable 
properties of the material and its recycling capabilities led to further exploration of why this 
material carries so many negative connotations. The exhaustion of natural resources and growing 
environmental pollution caused from inappropriate methods of disposal have over recent decades 
framed plastic as the villain. This study investigates the life of a typical plastic product, its capabilities 
as a material, its movement through processes of production and disposal, its after-life, and most 
importantly, its relationship with people. Although there are many types of plastics and complex 
mixtures of waste, the scope of this study is narrowed to focus on plastic packaging, an avoidable  
by-product of consumption that has polluted the planet to great extents: waterways, oceans, 
landfills, water sources, natural habitats, and the lives of many animals, including humans.
1.2. RESEARCH QUESTION
How can a transformational urban journey reframe the perceived value of plastic waste?
1.5. METHODOLOGY
The concept of bringing an infrastructural programme into the public realm aims to 
deconstruct boundaries that exist between consumers and their waste materials. Architecture’s 
ability to encourage pro-environmental behaviour will be explored by considering the findings from 
a variety of behavioural studies. Locating this project in a dense urban environment is desirable 
because there it will generate maximum exposure and emphasize a paradox that currently exists 
within the waste network. This establishment will add to a larger discussion of a sustainable future 
and can act as the foundation to start collectively fuelling a self-sufficient nation whose relationship 
to consuming is cohesive with disposing in a recurrent nature. Can we change our perceptions of 
plastic waste, adopt a positive attitude, and accept it is a fundamental by-product of economic 
growth? By identifying harmful linear flows of materials, this project aims to utilize waste plastic and 
transform it into a valued product. Part of this material transformation is expressed through utilizing 
recycled plastic panels to clad the building’s façade. Visually emphasizing the material serves to 
remind us of the value contained within waste plastic and allows architecture to develop its own 
agency for environmental activism and sustainable economic systems. 
Throughout this explanatory document three primary chapters are interwoven to create an 
investigative journey of plastic waste and its relationship to architecture. Chapters titled: ‘Hidden…’, 
‘Good Enough?’, and ‘Unveiled’ relate to a transition of findings throughout this research project. The 
first chapter acknowledges societal relationships to waste and traditional treatment methodologies. 
The chapter is followed by a summary of new facilities that have adapted to the influx of plastic into 
our waste streams and started a discussion with the volumes of waste we are creating as consumers. 
The final chapter builds on research findings and proposes an architectural intervention to address 
the discussed issues. Part of the document’s objective is to develop a transition of terminology from 
‘waste plastics’, to ‘post-use plastics’. The variable that exists within ‘waste plastic’, is its perceived value 
from a consumer’s point of view. However, the project represents a positive outlook to such materials 
and refers to them as ‘post-use plastics’.
1.4. AIMS + LIMITATIONS
The complexity of plastic and encompassing economic systems create many challenges 
to achieving higher rates of closed-loop recycling. Highlighting the unpleasant material that we 
often hide from at every possible opportunity reveals how neglect has kept us from developing 
better waste-treatment methodologies. Is it possible for architecture to create an alternative way in 
which we think and act with regard to recycling? The project does not attempt to provide a unique 
solution to the complex global problems of plastic waste. A holistic approach to solving plastic 
pollution requires the collaboration of many professionals to design out waste before it is created. 
The aim of this project is to generate awareness of plastics’ ability to be used in a cyclical system. By 
evaluating connections between consumers and waste, the project considers architecture’s ability to 
foster morality and an increase in pro-environmental behaviour. The programme provides a direct 
experience for visitors to attain positive feedback from recycling. Starting a dialogue with plastic 
waste will reveal the hidden recycling processes and create an experience for visitors to follow the 
material’s transformational journey from waste plastic to a variety of valued commodities.
12. HIDDEN…
“The topic of waste is central to our lives yet is generally silenced or ignored.”1
1  Susan Strasser, Waste and Want: A Social History of Trash (New York, N.Y: Henry Holt and Co, 2013), 18.
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2.1. VALUES OF WASTE
To understand how architecture can reframe the perceived value of plastic waste, it is crucial 
to explore different perceptions of waste and our evaluation of post-use materials.
“Waste is what is worthless or unused for human purpose. It is a lessening of something without 
an apparently useful result; it is loss and abandonment, decline, separation, and death. It is the 
spent and valueless material left after some act of production or consumption, but can also refer 
to any used thing: garbage, trash, litter, junk, impurity, and dirt. There are waste things, waste 
lands, waste time, and wasted lives”.2
‘Waste’ generally refers to something that no longer has use, and thus becomes valueless. 
A valueless product is generally abandoned. The act of abandoning creates waste. Unfortunately, 
waste is an unavoidable by-product of human activity.3 Physically it comprises the same materials 
as a useful product, however its perceived value is often over looked. Human responses to the 
accumulation of waste have traditionally been resolved by allowing it to ‘dilute and disperse’.4 New 
Zealand’s Ministry for the Environment define waste more freely as: “any material – liquid, solid or gas 
– that is unwanted and unvalued, and is discarded or discharged by its holder.”5 How do we measure 
the ’value’ of waste?
2  Kevin Lynch, Wasting Away, ed. Michael Southworth (San Francisco: Sierra Club Books, 1991), 146.
3  Forbes R. McDougall, Integrated Solid Waste Management: A Life Cycle Inventory (Oxford: Blackwell Science, 2001), 1.
4  McDougall, Integrated Solid Waste Management, 7.
5  Beca Carter Hollings & Ferner Ltd, “A Guide to the Management of Cleanfills,” (Ministry for the Environment, January 2002), 64, 
accessed August 11, 2019, https://www.mfe.govt.nz/sites/default/files/cleanfills-guide-jan02.pdf
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2.1.2. MINIMISATION
Are there alternative waste treatment methods to landfill? The framework developed by 
Auckland Council’s ‘Waste Assessment Plan 2017,’9 states that disposal of waste material should be 
the last of five treatment options. Prevention and minimization are the primary components to 
generating less waste. However, in a society of mass production it is necessary to consider alternative 
treatment methodologies such as reuse and recycling. Relying on landfill as a waste treatment 
methodology suggests the material no longer contains value. Concentrating on plastics, we can 
see how this raises economic concerns as finite nonrenewable resources10 are being discarded. In 
Waste and Want, Susan Strasser11 identifies the pre-industrial ‘stewardship of objects’ during times 
of hardship, especially war. Notions of reuse and recycling were accentuated as economies slowed. 
Destructors12 that previously incinerated entire cities’ worth of waste, stopped burning as consumers 
realized post-use materials were still a valuable resource.13 Acknowledging the materials that 
comprised products allowed people to deconstruct them and repurpose the materials for alternative 
applications. Consumers had an awareness of the value contained within products and thus had a 
stronger relationship with the materials when it came to their disposal.
9  “Auckland’s Waste Assessment 2017,” (Auckland Council, 2017), 120, accessed August 11, 2019, https://www.aucklandcouncil.
govt.nz/plans-projects-policies-reports-bylaws/our-plans-strategies/topic-based-plans-strategies/environmental-plans-strategies/
docswastemanagementplan/waste-assessment-2017.pdf.
10  The petroleum based material uses 4% of the global oil extracted annually, however, this is expected to increase to 20% by 2040.
11  Strasser, Waste and Want, 39.
12  Incineration plants.
13  “Trashopolis S01 E01: London,” 0:37.
2.1.1. COMPLEXITIES
Societies’ need for the removal of waste has continually challenged our waste networks and 
infrastructural systems. It can be seen through the discovery of archaeological sites like the Monte 
Testaccio site in Rome, that from very early on societies have relied on landfill as a means of waste 
disposal.6 Findings have discovered the ancient landfill contained more than 25 million shards of 
amphorae.7 However, unlike modern landfills, very few other materials were found at the ancient 
site. As societies and technologies have advanced, the discovery of new materials has transformed 
consumerism, leading to contaminated modern landfills with a dissimilar array of mixed materials.8
6  Filip Havlíček and Miroslav Morcinek, “Waste and Pollution in the Ancient Roman Empire,” Journal of Landscape Ecology 9, no. 3 
(August 01, 2016): 39, accessed February 21, 2019, doi:10.1515/jlecol-2016-0013.
7  Nick Squires, “Roman Rubbish Dump Reveals Secrets of Ancient Trading Networks,” The Telegraph, June 04, 2015, accessed March 
18, 2019, https://www.telegraph.co.uk/news/worldnews/europe/italy/11650703/Roman-rubbish-dump-reveals-secrets-of-ancient-
trading-networks.html.
8  Hazards and Catastrophes, “Trashopolis S01 E01: London,” 0:32, YouTube, October 22, 2017, accessed August 11, 2019, https://
www.youtube.com/watch?v=KelzoImxmaw.
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2.1.3. THE APPEARANCE OF SINGLE-USE
Strasser also acknowledges how the consumer’s connection to post-use materials weakened 
as new economic models of mass production, consumption, and disposal grew. Throughout 
the periods of Industrial Revolution notions of recycling were fundamentally transformed, as 
manufacturing new products from virgin material became more economically feasible than recycling. 
Reuse and recycling movements shifted, as bottle-return schemes evaporated, and single-use 
(disposable) products were introduced. The result of this new process of manufacturing led to 
an increase in volume, variety, and complexity of discarded materials, consequently generating 
limited incentives to recycle. Volumes of waste never seen before converted single-stream waste 
flows to multifaceted networks, covering entire cities. Across the twentieth century, these patterns 
of production, consumption, and disposal were also established in New Zealand. Large scales of 
waste demanded treatment and consequently generated new networks and waste streams. A brief 
overview of Auckland’s waste stream can be seen in Fig. 8 below.
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2.2. UNBALANCED RELATIONSHIPS
Throughout nature, consumption and disposal occur in cyclical systems. Scientists refer to 
this as the ‘natural metabolism’ of the earth, closed cyclical systems of water and carbon. Fig. 10 
below shows how biological metabolisms reuse their waste as nutrients for further growth. However, 
in the unconventional ‘industrial metabolism’, manufacturing processes of technical materials have 
developed cycles that are open.14 Susan Strasser also acknowledges these systems and exclaims 
“industrialization broke the cycle.”15 The industrial metabolism involves the extraction of high-grade 
materials for manufacturing, and it is often followed by the return of low-grade materials (waste) 
to the natural environment (often landfill). It is no surprise that the result of this system has made 
humans the supreme creators of waste. 
 
14  Braden R. Allenby and Deanna J. Richards, The Greening of Industrial Ecosystems (Washington, D.C.: National Academy Press, 
1994), 26 – 27.
15  Strasser, Waste and Want, 14.
2.2.2. CONCEALED SYSTEMS
As mass production increased, concealed waste-removal systems were established, and waste 
started to ‘disappear’. The relationship people once had with waste was fundamentally transformed 
as beliefs that “somebody else would carry away the trash”18 started to flourish. Personal interactions 
often cause disgust and resentment, contributing evermore to a detached relationship, “…maybe 
by its repulsive smell, maybe by its ephemeral presence on the side of the road”.19 As societies have 
adopted to consumerism and the ease of kerbside waste collection, waste generation has increased 
yet our connection to it has decreased. This project will investigate how architecture can be used to 
glorify some of these systems and remove conceptions that waste “simply gets taken away”.20 
18  Strasser, Waste and Want, 270.
19  Gay Hawkins, The Ethics of Waste: How We Relate to Rubbish (Lanham, MD: Rowman & Littlefield Publishers, 2006), 15.
20  Hawkins, The Ethics of Waste, 16.
2.2.1. CONSUMPTION + DISPOSAL
“Reuse, recycling, and bricolage became identified as activities of the poor during a time of rising 
consumption, and of new possibilities of convenient disposal.”16
It has been argued that consumption is the basis of all economic growth. According to Adam 
Smith – “The Father of Economics” – “consumption is the sole end and purpose of all production...”17, 
the foundation to a consumer’s well-being. Additionally, it is thought that no consumption would 
cut demand, consequently reducing supply and causing an economic disaster. Concentrating on 
disposability, it becomes clear that mass production and the introduction of single-use packaging 
influenced societies evaluation of post-use materials as worthless. It created new habits of waste 
disposal, enabling people to waste with little contemplation. Acknowledging consumption is a vital 
component to a functioning economy suggests increased attention to: waste treatment systems, and 
more importantly, methods of designing out waste before it is generated.
16  Strasser, Waste and Want, 258.
17  Adam Smith, An Inquiry into the Nature and Causes of the Wealth of Nations (Charleston, SC: Bibiobazaar, 2010), 49.
FIG. 10. MATERIAL CYCLES FIG. 11. (RIGHT) END OF RELATIONSHIP WITH CONSUMERS 
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OPEN SYSTEMS
In 2016, it was estimated that 72% of the 78 million tonnes22 of plastic packaging produced, 
eventually polluted the environment. Only 2% of all plastic packaging produced was recycled within 
a closed-loop system. To recycle in a closed-loop, products must be designed and manufactured to 
consider their end of use and disposability. The system is defined as an “essential waste management 
for environmental protection”,23 and shifts its attention to material recovery, considering recyclable 
waste as valuable resource. 
PLANNED OBSOLESCENCE
Industrial norms of ‘planned obsolescence’ throughout economic policies have allowed 
products to be designed with single-use packaging, a worthless by-product of consumption, 
inevitably destined for the environment. Can industrialism address the issues it has created? Fig. 13 
below shows key relationships with planetary resources. 
22  James, Pennington, and Circular Economy. “Every Minute, One Garbage Truck of Plastic Is Dumped into Our Oceans. This Has 
to Stop.” World Economic Forum, (October 27, 2016). https://www.weforum.org/agenda/2016/10/every-minute-one-garbage-truck-of-
plastic-is-dumped-into-our-oceans/.
23  Francesco P. La Mantia, “Closed-loop Recycling: A Case Study of Films for Greenhouses,” Polymer Degradation and Stability 95, no. 
3 (March 2010): 285-288, accessed June 11, 2019, https://www.sciencedirect.com/science/article/pii/S0141391009003802.
2.2.3. GLOBAL PLASTIC NETWORK
A typical material flow for plastics involves raw material extraction (oil), production, 
distribution, consumption, and disposal. The complexity of the waste network has increased 
simultaneously with the complexity of new materials. If plastics are recycled, further processes 
include collection, separation, cleaning, shredding, and extruding. The end product of these re-
processing systems is recycled plastic resin that can feed back into the production process. Several 
factors influence the feasibility of this process including internationally low crude oil prices and high 
costs of recycling. These two factors generally result in low prices for recycled material markets. Virgin 
material becomes more economic feasibility than the costs of reprocessing post-use material.
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FEASIBILITY
Mixed Materials
A major challenge of recycling plastic packaging is separating the combination of mixed 
materials. Mixed materials are worth less, but separating them is difficult and increases the 
processing costs. 
Commodity Markets
The feasibility of recycling is often influenced by large commodity markets like crude-oil 
(the principle feedstock for plastic production).21 When plastics are produced, manufacturers can use 
virgin polymers, or recycled polymers. Graph. 1 adjacent shows a corelation between oil prices and 
recycled plastic markets. When the price of oil rises, the cost for virgin polymers also rises.
Disposal Costs
Economic feasibility is also influenced by costs of disposal; incineration, or landfill. Graph. 2 
adjacent shows a clear connection between disposal costs and the amount of waste disposed. The 
higher disposal costs, the less waste is dumped.
21  Jefferson Hopewell, Robert Dvorak, and Edward Kosior. “Plastics Recycling: Challenges and Opportunities.” Philosophical 
transactions of the Royal Society of London. Series B, Biological sciences. (The Royal Society, July 27, 2009). https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC2873020/.
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2.2.4. NEW ZEALAND’S PLASTIC WASTE PROBLEM
Urban New Zealanders are some of the highest producers of waste in the world, each 
generating over 700 kg of waste annually.24 Thirty-six kilograms of this waste is plastic packaging.25 
As population and economic growth continues to rise, so does the quantity of plastics produced, 
waste generated, and material sent to landfill.26 As recycling systems in New Zealand have developed, 
access to them has increased, and recycling rates have doubled.27 However, the success of achieving 
a closed-loop system for plastics largely depends on the global issues mentioned previously, as well 
as New Zealand’s lack of domestic infrastructure, and a waste flow that has recently been broken.
 In 2016, New Zealand sent $6.4 million NZD of plastic waste to China.28 However, after the 
market collapsed in 2017, exports decreased to $0.5 million.29 Before China’s National Sword policy, 
they received 70% of the world’s plastic waste,30 and accepted a contamination rate of around 10%.31 
The new policy restricts many materials from being imported into the country and decreased the 
contamination rate of accepted materials to 0.5%.32 It is important to acknowledge China’s change 
in policy as it has affected New Zealand’s waste flows to great extents. Scattered plastic exports (Fig. 
15) and lack of domestic infrastructure have created a void in the existing waste stream. Stockpiles of 
baled plastic such as the 400,000 kg’s at Huntly ‘Metro Waste’33 or the 2 million kg’s at ‘Smart Enviro’s’ 
facility near Thames are covering the country.34
24  Veronika, Meduna, “As China Shuts Its Gates to Our Plastics and Paper, How Can NZ Stem the Tide?” Noted, November 18, 2018. 
https://www.noted.co.nz/planet/planet-planet/as-china-shuts-its-gates-to-our-plastics-and-paper-how-can-nz-stem-the-tide.
25  Meduna, ”How Can NZ Stem the Tide?”.
26  See Auckland waste to landfill projections in APPENDIX LINK HERE.
27  “Packaging Data and Trends.” New Zealand Packaging Accord 2004, Year Three Progress Report. 2007. https://www.beehive.govt.
nz/sites/default/files/Accord_report_2007.pdf
28  Meduna, ”How Can NZ Stem the Tide?”.
29  Meduna, ”How Can NZ Stem the Tide?”.
30  Christopher, Joyce. “Where Will Your Plastic Trash Go Now That China Doesn’t Want It?” NPR. (March 13, 2019.) https://www.npr.
org/sections/goatsandsoda/2019/03/13/702501726/where-will-your-plastic-trash-go-now-that-china-doesnt-want-it.
31  Tomra Recycling News. “Could the Chinese National Sword Inspire Global Recycling Innovation?” Tomra. (May 29, 2019.) https://
recycling.tomra.com/blog/chinese-national-sword-inspire-global-recycling-innovation
32  Tomra Recycling News. “Could the Chinese National Sword Inspire Global Recycling Innovation?”
33  “China Has Stopped Taking Our Recycling and Waste. Here’s Where It’s Ending up,” Stuff, accessed May 18, 2019, https://www.
stuff.co.nz/environment/103503306/china-has-stopped-taking-our-recycling-and-waste-heres-where-its-ending-up.
34  Hunter, Calder. “Local Focus: Plastic Stockpiles Growing after China Shuts out Our Rubbish.” NZ Herald. (May 20, 2018.) https://
www.nzherald.co.nz/business/news/article.cfm?c_id=3&objectid=12054846.
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11,073 kgs ($23,553)
NEW ZEALAND POST-USE PLASTIC EXPORTS (2017)
FIJI
6 kgs ($346)
AUSTRALIA
794,192 kgs ($420,098)
INDONESIA
5,065,691 kgs ($2,107,929)
SINGAPORE
327,230 kgs ($39,508)
MALAYSIA
5,958,336 kgs ($871,924)
THAILAND
5,996,054 kgs ($1,017,310)
INDIA
344,682 kgs ($175,534)
CHINA
7,368,868 kgs ($3,799,713)
HONG KONG
13,529,254 ($4,019,489)
TAIWAN
244,033 kgs ($168,950)
KOREA
29,140 kgs ($7,569)
VIETNAM
1,825,752 kgs ($1,017,292)
FIG. 15. NEW ZEALAND PLASTIC WASTE EXPORTS 
GRAPH. 3. MUNICIPAL WASTE CREATED ANNUALLY
GRAPH. 4. CHINA’S PLASTIC WASTE IMPORTS
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2.3. EXISTING WASTE FACILITIES
 “As far as we can tell from our experience to date, although materials may change in form, they 
cannot disappear.”35
How long will it take to realize the damage that the linear economic model imposes? Will we 
transition into a new era of resource management when the costs of natural resources and disposal 
rise? When we accept the environmental destruction that “throwing away” has caused, will we adapt 
to new systems of resource management? The process of recycling material involves costs of energy, 
space, and labour. However, we are coming to the realisation that the alternative methods of disposal 
are no longer sustainable as there is no “away”.
35  Lynch, Wasting Away, 80.
FIG. 16. EXISTING COLLECTIONS 
FIG. 17. (RIGHT) PILES OF POST-USE PLASTICS, CURRENTLY ‘WASTE’ 
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2.3.3. PROGRAMME
People have become increasingly aware of ‘environmentally friendly’ products and materials 
in recent years. Through exposing the true recyclability of plastics, this project will highlight the 
material makeup of products, allowing consumers to more accurately identify ‘recyclable’ materials. 
Coffee cups are a great example of a mixed layered product that is very hard to recycle as they are 
comprised of cardboard with a thin layer of plastic film on the inside. The design of a product can 
have profound effects on its recyclability. 
2.3.4. LOCATION
Through analysing these facilities, it is necessary to acknowledge their locations on the 
outskirts of the public realm (sketch maps below show the facility locations in red). Society’s desire to 
separate front- and back-of-house functions has led these processing facilities to alienation. Perhaps 
if they were centrally located, visual exposure could create a greater understanding of societies’ 
waste generation. Placement within the urban realm would allow people to unintentionally see some 
of these processes. Could this visibility begin to influence existing habits with regards to wasting? 
2.3.1. BROKEN WASTE FLOWS
New Zealand’s recycle rate is far below the World’s leaders. China no longer accepting New 
Zealand’s plastic waste, and that refusal has directly influenced the material flows within Auckland. 
Visy recycling has started to charge other companies for accepting their baled plastics as they 
have nowhere to resell it.36 The alternative option for these companies is landfill, often easier and 
cheaper. Recycling companies in New Zealand typically sort kerbside waste into four main categories; 
glass, paper/card, plastic, and metals. Standard processes for the plastics waste stream involve 
landfill disposal, or, sorting and cleaning the material (thus creating more jobs)37 before sending it 
elsewhere.38 
36  Madison, Ready. “Recycling Industry Scrambles to Solve Our Dirty Waste Secret.” Stuff, (January 21, 2018). https://www.stuff.co.nz/
business/better-business/100630697/recycling-industry-scrambles-to-solve-our-dirty-waste-secret.
37  When you recycle a tonne of material, twenty times more jobs are created. See, CNBC, “How San Francisco Became a 
Global Leader in Waste Management,” 4:24, YouTube, July 17, 2018. Accessed August 11, 2019. https://www.youtube.com/
watch?v=vDMgMvcCm6w
38  Ready, “Recycling Industry Scrambles to Solve Our Dirty Waste Secret.”.
2.3.2. FORM
The rectangular boxes of most of the following facilities struggle to generate any architectural 
expression or public interest. An un-relatable scale coupled with an un-interactive programme 
distances the potential for any sort of relationship with the facilities’ internal processing. The 
consistent internal volume of the facilities creates a further barrier through standardizing the entire 
space. Alternating scales, based on the spatial requirements of each processing stage could start 
to develop a more relatable experience for workers and/or visitors. This variety could consequently 
affect how the building is externally perceived and generate some architectural interest.
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VISY MRF
LOCATION – ONEHUNGA, AUCKLAND, NEW ZEALAND
SIZE – 9,600M2 + 4800M2 OUTSIDE
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HAMPTON DOWNS
LOCATION – NORTH WAIKATO, NEW ZEALAND
SIZE – 686 HECTARES
Operated by EnviroWaste Ltd, Hampton Downs is one of New Zealand largest and most 
advanced landfills. Its capacity is over 30 million cubic meters and currently receives around 600 
million kg’s of waste annually. Using landfill as a method of treating plastic waste removes any 
potential resources from sustainable waste cycles. “A major drawback to landfills from a sustainability 
aspect is that none of the material resources used to produce the plastic are recovered—the material 
flow is linear rather than cyclic.”40 Landfills inevitably create toxic leachate which cause significant 
damage to the environment and human health.41 Although plastic only makes up 12% of landfill 
composition in New Zealand, the material often contains air pockets and equates to 20% of landfill 
space.42
40  Hopewell, Dvorak, and Kosior. “Plastics Recycling: Challenges and Opportunities.”.
41  The adverse effects of mixed materials combined with percolating water and suspended solids promote decomposition by 
bacteria and fungi which in turn develops an anoxic environment. The process releases a by-product of decomposition that depletes 
any available oxygen, perfect for the creation of toxic leachate. See, Tonkin and Taylor, “A Guide to the Management of Closing and 
Closed Landfills,” Ministry for the Environment, May 2001, 14, accessed August 11, 2019, https://www.mfe.govt.nz/sites/default/files/
closed-landfills-guide-may01_0.pdf.
42  “Why Recycle?” Size of the Problem. Accessed September 5, 2019. https://www.recycle.co.nz/problemsize.php.
PHYSICAL INTERACTION 
WITH WASTE
ARCHITECTURAL 
RELATIONSHIP TO WASTE
ENHANCED 
PUBLIC REALM
VISUAL EXPOSURE 
FROM PASSERS-BY
HAMPTON 
DOWNS 
LANDFILL
PUBLIC 
ACCESSIBILITY
TOWARDS 
CIRCULAR ECONOMY






2 3
5 5
8 8
19
25 25
1 2
3
5
8
12
19
17
33
0
5
10
15
20
25
30
35
%
COMPOSITION OF LANDFILL MATERIALS
2010 2016
Auckland’s largest Material Recovery 
Facility holds some of the most advanced 
sorting technology in New Zealand. Most 
curbside recycling collection in Auckland is 
picked up by EnviroWaste and goes to this 
facility. The New Zealand Government has 
recently approved a $29 million NZD bailout, 
extending their contract of collecting around 
140 million kg’s of Auckland’s kerbside 
recycling annually.39 The collected waste is 
sorted into categories before being sold to 
different local and international companies.
39  Bernard, Orsman. “Auckland Councillors Approve $29m 
Bailout for Multinational Recycling Company.” NZ Herald. 
NZ Herald, October 5, 2018. https://www.nzherald.co.nz/nz/
news/article.cfm?c_id=1&objectid=12137606.
FIG. 22. VISY MRF MATERIAL FLOWS 
FIG. 23. VISY MRF VIEW FROM ENTRY FIG. 24. VISY MRF ISO OVERVIEW FIG. 25. HAMPTON DOWNS SITE PLAN OVERVIEW 
GRAPH. 6. (ABOVE) COMPOSITION OF LANDFILL MATERIALS
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NORTH SHORE RTS
LOCATION - ROSEDALE ROAD, ALBANY, AUCKLAND, NEW ZEALAND
SIZE – 1500M2 + 6000M2 OUTSIDE
The Refuse Transfer Station is open to Public and primarily deals with recyclables. They offer 
a free service for cardboard, aluminium, steel, glass, and plastic 1-7. They also accept refuse but 
charge.43 User sorts their waste into strict categories before selecting the appropriate bin to dispose. 
Recyclable materials are free, non-recyclables cost.
43  “North Shore Transfer Station.” Transfer Stations: Waste Management Limited, n.d. https://www.wastemanagement.co.nz/for-
home/transfer-stations/north-island/auckland/north-shore-transfer-station.
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2.3.5. CURRENT BUILDING CHARACTERISTICS
Has architecture responded to existing waste issues or supported them? Common 
characteristics across each of the above include cheap, lightweight materials – corrugated iron 
roof and wall cladding. No windows or visual opening into the facilities and un-lined internal walls, 
that amplify noises from the loud machinery inside. A combination of these elements creates an 
unpleasant internal environment, acting as a barrier that prevents public interaction. These facilities 
have tried to help the system by treating waste, but maybe they have done the opposite. An 
unbalanced hierarchy of space that exists through each of the facilities will be investigated to see 
how an architectural intervention can create a hospitable environment by balancing the spatial 
hierarchy between internal machines and visitors.
FIG. 26. NORTH SHORE RTS VIEW FROM STREET FIG. 27. NORTH SHORE RTS ISO OVERVIEW
FIG. 28. SELECTION OF ARTICLES 
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3. GOOD ENOUGH?
FIG. 29. TRANSITIONAL MOVEMENT 
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3.2. BALANCING RELATIONSHIPS
Material flows can be identified as their movement through an economic system. The 
predominant linear economic model tends to neglect the state of the environment by excluding 
waste, natural resources and other environmental ‘externalities’. This project looks towards a more 
sustainable way of utilising resources, and seeks to achieve a balance between essential human 
needs and the needs of the planet.45 The linear economic system has recently been criticized by 
world leading economist, Kate Raworth, and founder of the circular economy, Ellen MacArthur. They 
have identified weaknesses and proposed a new circular economic system that aims to eradicate 
plastic waste and environmental pollution. The ‘cradle-to-cradle’46 approach focuses on designing 
products to contain value post-use. In turn this allows the material to be utilized in a cyclical nature 
throughout a circular economy. Similar to biological metabolisms that use their waste as biological 
nutrients, technical metabolisms can also consume their waste from one process and feed it back 
into the manufacturing process (see Fig. 32 below). The project will introduce principles of a circular 
economy within its programme, demonstrating how plastics can be used again and again.
45  Radboud Reflects, “Doughnut Economics: Lecture by Economist Kate Raworth,” 0:28, YouTube, June 19, 2018, accessed August 
11, 2019, https://www.youtube.com/watch?v=ZZnyZuiesMY.
46  A business strategy that mimics the regenerative cycle of nature in which waste is reused.
3.1. CLOSING THE LOOP
Inappropriate disposal of plastic has now affected the planet to great extent. Identifying 
systemic change within a new plastics economy suggests a solution to the problem of waste plastic. 
It starts at the top with some of the most powerful economic forces – stakeholders, manufacturers 
and chemical companies – and demands collaboration with one another, as well as other design 
consultants, to holistically review the design process of a product’s life, through production, 
consumption and disposal. To treat the vast quantities of waste that consumption creates, it is 
necessary to either clean up post-waste production, or, focus on designing out waste. Simply put, 
this demands an integrated design process that considers the entire lifespan of a product, including 
its disposal.44 Can architecture incorporate a similar design process within the waste typology? 
Analysis of existing recycling facilities and their operations has provided a rational approach for the 
project. This chapter will now explore alternative facilities that have adopted a closed-loop approach, 
behavioural patterns with regards to wasting and recycling, and some architectural projects that have 
started to generate interest in a programme that is typically unseen. 
44  “Ultimate Product Life Cycle Management Guide,” Smartsheet, accessed August 11, 2019, https://www.smartsheet.com/product-
life-cycle-management.
FIG. 30. DESIGNING OUT WASTE 
FIG. 31. CIRCULAR ECONOMY CONSIDERATIONS. DEVELOPED BY KATE RAWORTH
FIG. 32. MATERIAL CYCLES 
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NOTE: IN NEW ZEALAND, THERE IS NO LEGISLATED COMPUNCTION ON MANUFACTURERS TO 
TURN OUT THEIR GOODS IN RECYCLABLE PACKAGING, NOR EVEN TO KEEP THAT PACKAGING 
TO A MINIMUM. UNDER THE WASTE MINIMISATION ACT 2008, PARTIES “MAY ACCEPT 
RESPONSIBILITY FOR THE ENVIRONMENTAL EFFECTS OF THEIR PRODUCTS”.52 
52 Dave, Hansford. “Waste Not, Want Not.” New Zealand Geographic, NZGeo, July 2015, https://www.nzgeo.com/stories/waste-not-
want-not/.
Similarly, in New Zealand, legislations, regulations, and new policies have been implemented. 
Fig. 34 shows a timeline of New Zealand’s legislations for human health, the environment, and 
long-term sustainability. More recently, the government has acknowledged that more than 50% of 
plastic packaging sent to landfill was from imported goods.51 Without the appropriate infrastructure 
to re-process these plastics, the country is dependent on others to treat its waste. However, a new 
declaration of product design to promote recyclability has been agreed upon between the plastic 
packaging giants. The intentions of this are to promote the development of a post-use plastics 
economy. Fig. 33 below includes a cohesive design process throughout stages of production, which 
consequently allows products to be designed from a cradle-to-cradle approach, considering the 
materials disposal and minimising waste. The post-use materials are considered a valuable resource 
as they have been designed to contain value, increasing incentives to recycle, and minimising 
pollution.
51  “Real Recycling Is Important.” Real Recycling Needed. Accessed September 5, 2019. http://www.recycle.co.nz/needed.php.
3.2.1. LEGISLATIONS
The material properties of most plastics allow for recycling, where the material is cleaned, 
melted down, and extruded into a ‘recycled’ filament, or pellets, that feed back into the production 
process. The circular economic model has similar intentions to material reuse, where the objective 
is to retain the resources of a material for a long as possible before its end of life. The material is 
recovered and regenerated into the same or a similar product.47 The process of recycling plastics 
first became available during the environmental revolution in the 1970’s when the world’s first 
facility dedicated to recycling plastic was built in Conshohocken, Pennsylvania.48 Since plastics 
were introduced, community and governmental programmes have continually tried to push large 
companies to utilize plastic with greater recycling capabilities. In 1991, a countermovement to the 
1950’s KAB49 campaign was created and foundations for a new circular economic model were laid. 
Germany shifted the responsibility of waste from the consumer to the producer by introducing a 
regulation that focused on the design of a product to consider its whole life cycle, including post 
consumption and disposal.50 This regulation aided the expansion of the recycling industry as product 
manufacturers and designers now considered a cradle-to-cradle design methodology.
47  The material properties of most plastics allow it to be broken down and reformed many times before the material significantly 
degrades (Note that thermoplastics, such as PET, are generally easy to recycle because the polymer chain breaks down at a relatively 
low temperature, and so there is no degradation of the polymer chain during the recycling process). See, “Recycling of Polyethylene 
Terephthalate (PET or PETE).” AZoCleantech.com, May 22, 2019. https://www.azocleantech.com/article.aspx?ArticleID=254.
48  Paprec Group, “The History of Recycling Around the World,” Paprec Group, accessed May 18, 2019, https://www.paprec.com/en/
understanding-recycling/recycling/history-recycling-around-world.
49  In 1953, growing concerns around the amount of waste being produced led to the creation of the national Keep America 
Beautiful (KAB) campaign, “a corporate lobbying agency with a specific agenda to protect big businesses”. KAB was funded by Coca-
Cola and other beverage corporations but appeared to be a third-party organization with grassroots initiatives. However, its principal 
objective was to deflect accusations of the country’s growing litter problem onto the consumer, not corporations. See, Bartow J. 
Elmore, Citizen Coke the Making of Coca-Cola Capitalism. (New York; London: W. W. Norton & Company, 2016), 448.
50  Suzie Cave, “Recycling in Germany,” Northern Ireland Assembly, (January 12, 2017), 10, accessed August 11, 2019, http://www.
niassembly.gov.uk/globalassets/documents/raise/publications/2016-2021/2017/aera/1117.pdf.
HEALTH ACT (1959) + LOCAL GOVERNMENT ACT (1959)
REQUIRES TERRITORIAL AUTHORITIES TO PROVIDE SANITARY WORKS, 
INCLUDING COLLECTION AND DISPOSAL OF REFUSE
LITTER ACT (1979)
ENABLES THE CONTROL OF LITTER THROUGH 
INFRINGEMENT NOTICES AND PROVIDING LITTER BINS
RESOURCE MANAGEMENT ACT (1991)
GUIDELINES AND REGULATIONS FOR THE SUSTAINABLE 
MANAGEMENT OF NATURAL AND PHYSICAL RESOURCES
MARITIME TRANSPORT ACT (1994)
RESTRICTS THE DELIBERATE DISPOSAL OF WASTES 
INTO THE SEA
LOCAL GOVERNMENT AMENDMENT ACT (1996)
REQUIRES TERRITORIAL AUTHORITIES TO PROMOTE EFFECTIVE AND 
EFFICIENT WASTE MANAGEMENT WITHIN THEIR DISTRICTS
LOCAL GOVERNMENT ACT (2002)
PROMOTE AND ACTION SOCIAL, ECONOMIC, 
ENVIRONMENTAL, AND CULTURAL WELL-BEING
WASTE MINIMISATION ACT (2008)
ENCOURAGE WASTE MINIMISATION AND A 
DECREASE IN WASTE DISPOSAL
PLASTIC PACKAGING DECLARATION (2018)
COMMITTING COMPANIES TO USE 100% RE-USABLE, 
RECYCLABLE, OR COMPOSTABLE PACKAGING.
FIG. 33. DESIGNING PRODUCTS TO CONTAIN VALUE FIG. 34. TIMELINE OF NZ LEGISLATIONS  FOR HUMAN HEALTH, THE ENVIRONMENT, AND LONG TERM SUSTAINABILITY
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As a result of China’s new waste import restrictions, new markets have become commercially 
feasible for re-processing clear PET and natural HDPE.59 Graph. 7 shows an increase in demand for 
waste PET bottles. New Zealand currently imports 20 million kg of virgin PET plastic,60 and another 10 
million kg of pre-made PET packaging.61 These imports feed into our domestic production line and 
are manufactured into new products. Analysing the local plastic recycling industry shows systems 
that recognize waste products as resources and collect, clean and separate them so they are ready 
for distribution and reprocessing. Until 2017, the reprocessing stages of recycling occurred overseas. 
However, a new plastic re-processing plant, Flight Plastics, has recently emerged and has the capacity 
to reprocess all New Zealand’s collected clear PET62. The Waste Minimisation Fund (WMF) funded the 
New Zealand-based company 4 million NZD63 to enable complete onshore re-processing of waste 
PET plastics into rPET64 products.65
Keith Smith, CEO of Flight Plastics explains the facility was not set up earlier due to China paying 
good money for waste plastics: “It wasn’t that commercially attractive to get into recycling 
because you had this place to send it all. All you had to do was collect it, compress it into bales 
and ship it off.”66
59  “New Zealand’s Plastic Packaging System, an Initial Circular Economy Diagnosis.” Sustainable Business Network, Accessed 
September 5, 2019. https://cpb-ap-se2.wpmucdn.com/blogs.auckland.ac.nz/dist/6/414/files/2019/02/New-Zealands-Plastic-Packaging-
System_SBN_2018-14iwliy.pdf, 36.
60  Meduna, How Can NZ Stem the Tide?.
61  Meduna, How Can NZ Stem the Tide?.
62  Number 1 plastic - polyethylene terephthalate. Five million kg’s were collected in 2016.
63  “Flight Plastics Limited.” Flight Plastics Limited (Ministry for the Environment, December 3, 2018.) https://www.mfe.govt.nz/more/
funding/waste-minimisation-fund/profiles-of-funded-projects/flight-plastics-limited.
64  Recycled PET.
65  “About.” Flight Plastics, n.d. https://www.flightplastics.co.nz/about/.
66   Meduna, How Can NZ Stem the Tide?.
3.2.2. DOMESTIC INFRASTRUCTURE
Recent studies in New Zealand have shown that for the first time in ten years over half the 
people surveyed “expressed a high level of concern about climate change”.53 Build-up of plastic waste 
in the environment was top of the list, concerning 72% of people surveyed.54 The plastics industry 
in New Zealand employs over 8,000 people and produces a turnover of $1.8 billion per year.55 Plastic 
packaging alone represents 57% of the total plastic produced annually.56 New Zealand does not 
manufacturer plastic from raw materials57 so the country relies on imported resin. Current usage rates 
suggest that by 2030, over 300 million kg’s of raw material will be imported annually.58 For domestic 
production, this emphasizes the importance of plastic resin imports, or, domestic re-processing 
facilities. 
53  “Better Futures 2019.” Colmar Brunton, February 12, 2019. https://www.colmarbrunton.co.nz/better-futures-climate-change-
concern-rising-but-plastics-top-of-mind-for-kiwis/.
54  Colmar Brunton, “Better Futures 2019.”.
55  “NZ Plastic Production Statistics.” Aotea Plastics Industry. Aoteaplas. Accessed September 5, 2019. http://www.aoteaplas.co.nz/
technical/nz_plastic_production_statistics.
56  “Packaging Data and Trends.” New Zealand Packaging Accord 2004, Year Three Progress Report. 2007. https://www.beehive.govt.
nz/sites/default/files/Accord_report_2007.pdf
57  Aotea Plastics Industry, “NZ Plastic Production Statistics.”.
58  Aotea Plastics Industry, “NZ Plastic Production Statistics.”.
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3.2.3. PROGRAMME INSPIRATION
The following projects are good examples of how a facility can focus on a single material 
and transform it from a state of post-use waste, into a new product. The outgoing material becomes 
a product that can be re-born into a circular economy. This project will investigate how public 
exposure to such programmes can affect consumer recycling habits. A challenge to establishing a 
circular economy is overcome by shifting consumer behaviour towards post-use plastics. Behavioural 
change with regards to wasting/recycling will be discussed further to explore architectures aptitude 
to facilitate a change in such habits.
BETTER FUTURE FACTORY
LOCATION – WORLDWIDE, FOUNDED IN ROTTERDAM
SIZE – POP-UP WORKSHOPS
Better Future Factories are an organization that strive to operate within a circular economy. 
They realise that plastic waste is a resource and their business programmes focus on breaking down 
used products, cleaning them, and extruding the recycled material into a new product. In 2012 they 
launched the ‘Perpetual Plastics Project’, an “installation that gives people an incentive to hand in 
their waste”67, and started transforming plastic waste into 3D print filament. By transforming waste 
material into a new product within minutes the programme exposes the value of plastic waste.
67  “Perpetual Plastic Project.” Perpetual Plastic Project, n.d. http://www.perpetualplasticproject.com/#ppp1.
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FLIGHT PLASTICS
LOCATION – LOWER HUTT, WELLINGTON, NEW ZEALAND
SIZE – 30,000M2
The first PET plastic re-processing plant in New Zealand68 can achieve a closed-loop cycle 
for 7 million kg’s of clear PET annually. For every tonne of PET recycled at the facility, a tonne of 
imported PET is prevented, and another tonne of exported PET is prevented.
Director of Flight Plastics, Derek Lander, exclaims that PET is like glass, where recycling is an 
endless cycle, “we can take bottles, re-use them, and then we can take our product back and 
reuse it again.”69
68  Matthew, Tso. “NZ’s First PET Plastic Processing Plant Opens.” Stuff, August 16, 2017. https://www.stuff.co.nz/
environment/95633368/nzs-first-pet-plastic-processing-plant-opens.
69  Ged, Cann. “How 6000 Tonnes of Plastic Bottles a Year Are Recycled in Wellington.” Stuff, November 19, 2017. https://www.stuff.
co.nz/environment/98243128/curiouscity-how-6000-tonnes-of-plastic-bottles-a-year-are-recycled-in-wellington.
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ASTRON PLASTICS
LOCATION – CHELTENHAM, MELBOURNE, AUSTRALIA
SIZE – 1200M2
Astron is one of Australasia’s largest processors for plastic waste. They convert plastic waste 
into recycled plastic resin. All plastic scrap is weighed, inspected and graded by polymer type. 
Material is taken through extensive processing resulting in the creation of single polymer type resin 
in various melt flow index’s (MFI) such as HDPE, LDPE and Polypropylene.
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LOCATION – TOLUCA, MEXICO CITY, MEXICO
SIZE – 1600M2
The PetStar facility has proved how a programme alone can generate public Interest. The 
facility has received attention from many schools and universities, drawing over 14,518 visitors in 
2017.70 The facility collected over 78 million kg’s of PET plastic in 2017,71 and re-processed it into 51 
million kg’s of recycled PET (rPET) resin.72 The plastics re-processing facility is the World’s largest food 
grade PET recycler.73 The whole process, from the introduction of waste plastic to the generation of 
the resin, lasts about 9 to 12 hours. For every tonne of rPET produced, it saves 1.5 tonnes of C02. This 
is achieved by replacing the virgin polymer in the packaging products with rPET.74 For every kilogram 
of PET introduced, about 800 grams of PET resin is obtained - about 28 bottles.
70  PetStar. “Sustainability Report PetStar 2017.” Page 42, Issuu, November 5, 2018. https://issuu.com/petstar3/docs/sustainability_
report_2017-final-l0. Accessed September 26, 2019.
71  PetStar. “Sustainability Report PetStar 2017.” Page 5.
72  PetStar. “Sustainability Report PetStar 2017.” Page 5.
73  “Mexico’s Largest PET Recycling Plant Sets Ambitious 2020 Goal.” The Yucatan Times, January 13, 2017. http://www.
theyucatantimes.com/2017/01/mexicos-largest-pet-recycling-plant-sets-ambitious-2020-goal/.
74  “Manufacturing - Plastic Bottle Recycling.” Clean Tech, n.d. http://www.clean-tech.eu/manufacturing.
PHYSICAL INTERACTION 
WITH WASTE
ARCHITECTURAL 
RELATIONSHIP TO WASTE
ENHANCED 
PUBLIC REALM
VISUAL EXPOSURE 
FROM PASSERS-BY
PETSTAR 
PET RE-
PROCESSOR
PUBLIC 
ACCESSIBILITY 
TOWARDS 
CIRCULAR ECONOMY 




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FIG. 43. PETSTAR FACILITY SITE OVERVIEW 
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3.3. BEHAVIOUR
Does the image of recycling being dumped and compacted in a truck trigger thoughts of 
destruction and end of life, or, value and new beginnings? The truck is an “economy on wheels” and 
symbolizes a transition between post-use material and its rebirth into a closed-loop economy.75 
75  Hawkins, The Ethics of Waste, 93.
FIG. 46. WASTE OR RESOURCE? 
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3.3.2. VARIABLES
Early models for pro-environmental behaviour such as the emergent dialogue model below 
(Fig. 48) show simple equations suggesting that environmental knowledge leads to awareness of 
potential issues, and thus affects one’s behaviour. It was soon outdated by the emergent dialogue 
model that reflected on the resulting behaviour and fed it back into the initial state. However, both 
models simply assume that providing information results in behaviour change. Although true in 
some circumstances, this generally does not avail.
INFORMATION BEHAVIOURSVALUES ATTITUDES
INFORMATION DEFICIT
REFLECT
EMERGENT DIALOGUE
3.3.3. PRO-ENVIRONMENTAL BEHAVIOUR
In 1981, Fietkau and Kessel developed a more complex model of ecological behaviour (Fig. 
48), investigating the many sociological and psychological factors that contribute to one acting pro-
environmentally or not.79 Their model established other variables that also influence one’s behaviour: 
intrinsic or extrinsic motivation, internal or external factors, direct or indirect experiences, monetary 
or economic incentives. Fig. 50 overlays a selection of factors and variables that can affect one’s 
pro-environmental behaviour. Finally, Fig. 51 explores challenges and differing theories that may 
influence one’s behaviour.
79  Pro-environmental behaviour is consciously acting to alleviate detrimental effects of one’s actions on the environment.
3.3.1. MORALITY
Habits with regards to waste and pro-environmental behaviour are fickle, and complexity can 
make experiences pleasant or dreadful. Mary Douglas questions the moral dimensions of recycling 
in ‘Purity and Danger’, analysing the morality of sorting recyclables and the moment of self-pleasure 
after they are compacted and taken away.76 These qualitative dimensions can be traced back to 
Abraham Maslow’s theoretical models of hierarchical needs that each person is motivated by (Fig. 
47).77 Gay Hawkins also identifies factors that influence consumers’ search for self-virtue or neglect 
and refers to these people as “responsible waste managers”,78 associating their behaviour and cleanly 
habits to self-actualization and placement within a certain societal classification. 
76  Mary Douglas, Purity and Danger: An Analysis of Concepts of Pollution and Taboo (London: Routledge, 2010), 2.
77  Abraham H. Maslow, Motivation and Personality, ed. Robert Frager (New Delhi: Pearson Education, 1987), 71.
78  Hawkins, The Ethics of Waste, 95.
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NON-IMMEDIACY OF MANY ECOLOGICAL 
PROBLEMS - WE OFTEN EXPERIENCE THE EFFECTS 
OF POLLUTION AFTER THE HUMAN ACTIONS HAVE 
ALREADY CAUSED DAMAGE. 
OTHER STUDIES HAVE SHOWN THAT VERY DETAILED 
KNOWLEDGE DOES NOT SEEM TO FOSTER OR INCREASE 
PRO-ENVIRONMENTAL BEHAVIOR.1
MORE SUBTLE CHANGES AND 
CHANGES IN REMOTE AREAS LIKE 
THE MASSES OF LANDFILLS ON 
THE OUTSKIRTS OF CITIES ESCAPE 
OUR AWARENESS. 
KNOWLEDGE OF ISSUES - THE PERSON 
HAS TO KNOW THE ENVIRONMENTAL 
ISSUE AND ITS CAUSES.2
MEASURING ENVIRONMENTAL ATTITUDE AGAINST PRO-
ENVIRONMENTAL BEHAVIOR BY USING A LOW-COST/
HIGH-COST MODEL  “COST” ALSO INCLUDES TIME AND 
EFFORT THAT INFLUENCES ONE’S INCENTIVES FOR PRO-
ENVIRONMENTAL BEHAVIOUR E.G RECYCLING IS ‘LOW 
COST’, HOWEVER, NOT FLYING WOULD BE MUCH MORE 
OF AN INCONVINIENCE SO IS ‘HIGH COST’.
SELF MOTIVATED IN OTHER DIRECTION - 
PERSONS WITH A STRONG SELFISH AND 
COMPETITIVE ORIENTATION ARE LESS LIKELY TO 
ACT ECOLOGICALLY.6
MONETARY - PEOPLE WHO HAVE SATISFIED 
THEIR PERSONAL NEEDS ARE MORE LIKELY TO 
ACT ECOLOGICALLY AND CARE ABOUT BIGGER, 
LESS PERSONAL ISSUES.4
ATTITUDE-BEHAVIOR MEASUREMENT 
- OFTEN MUCH BROADER IN SCOPE 
(E.G. DO YOU CARE ABOUT THE 
ENVIRONMENT?) THAN THE MEASURED 
ACTIONS (E.G. DO YOU RECYCLE?).5
LOCUS OF CONTROL - THE LEVEL OF POLLUTION THAT 
HAS EFFECTED THE WORLD IS INCONCEIVABLE TO 
MOST. THE SHEER SCALE OF DESTRUCTION LEADS THEM 
TO THINK THAT THEIR INDIVIDUAL ACTIONS ARE SO 
INSIGNIFICANT THAT THERE IS NO NEED TO BEHAVE PRO-
ENVIRONMENTALLY.
PERCEIVED CONSEQUENCES OF 
BEHAVIOUR IS OFTEN HIDDEN UNTIL 
THE DAMAGE IS TOO LATE TO REVERSE
ANOTHER COGNITIVE BARRIER IS THE OFTEN VERY 
GRADUAL, SLOW PACE OF ENVIRONMENTAL CHANGE. 
HUMAN BEINGS ARE VERY GOOD AT PERCEIVING DRASTIC 
AND SUDDEN CHANGES BUT ARE OFTEN UNABLE TO 
PERCEIVE SLOW, INCREMENTAL CHANGES.
INDIRECT EXPERIENCES, SUCH AS LEARNING ABOUT 
AN ENVIRONMENTAL ISSUE AS OPPOSED TO DIRECTLY 
EXPERIENCING IT WILL LEAD TO WEAKER CORRELATION 
BETWEEN ATTITUDE AND BEHAVIOR.
LOCUS OF CONTROL - AN INDIVIDUAL’S PERCEPTION 
OF WHETHER HE OR SHE HAS THE ABILITY TO 
BRING ABOUT CHANGE THROUGH HIS OR HER OWN 
BEHAVIOR.7
KNOWLEDGE OF ACTION - THE PERSON HAS TO 
KNOW HOW TO ACT TO LOWER THEIR IMPACT ON THE 
ENVIRONMENTAL ISSUE.
ATTITUDES - PEOPLE WITH STRONG PRO-
ENVIRONMENTAL ATTITUDES HAVE BEEN FOUND TO 
ENGAGE IN PRO-ENVIRONMENTAL BEHAVIOR.3
LIMITED  INFRASTRUCTURE, 
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FIG. 51. OVERLAPPING THEORIES AND DIFFERING VARIABLES.
FIG. 50. FACTORS THAT CAN AFFECT PRO-ENVIRONMENTAL BEHAVIOUR 
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3.3.4. FOSTERING BEHAVIOUR THROUGH ARCHITECTURE
Environmental pollution is a difficult thing to comprehend due to its complexity, and it often 
leaves people feeling helpless with a poor locus of control. The sheer size of the issues generally 
lead people to think their individual actions are insignificant. Only a few of the many conflicting 
behavioural models have been analysed in Fig. 49 + Fig. 51, but it becomes clear from the layering 
of theories that many internal and external factors can influence one’s behaviour. Theoretical models 
have revealed how social constructs and the biochemical makeup of individuals have unconstrained 
components that act as internal variables when influencing one’s behavioural patterns. 
Kevin Lynch associates action and behaviour, suggesting new attitudes towards waste 
should be linked to new techniques of disposing, empowering wasting to become a “…pleasure and 
a fulfilment, an enrichment of the person”.80 Further investigations have presented an architectural 
opportunity to address external factors, such as providing the appropriate infrastructure. Referring 
to Fietkau and Kessel’s model, this project acknowledges that without the ‘possibilities to act pro-
environmentally’, achieving any internal ‘incentives for pro-environmental behaviour’ are obstructed. 
Could recycling help establish simple intrinsic desires such as self-satisfaction? The project will 
expand on these ideas, providing a series of spaces for visitors to experience the materials’ 
transformational journey back into a valued commodity. The project will strengthen ‘incentives’, 
‘availability’, ‘positive feedback’, and support behaviour that can be further practiced and developed 
into a habit.81 The intention is to alleviate negative connotations around post-use plastics as ‘waste’ 
and begin to re-establish a lost relationship with disposal.
80  Lynch, Wasting Away, 40.
81  Anja Kollmuss and Julian Agyeman, “Mind the Gap: Why Do People Act Environmentally and What Are the Barriers 
to Pro-environmental Behavior?” Environmental Education Research 8, no. 3 (2002): 19, accessed August 11, 2019, 
doi:10.1080/13504620220145401.
FIG. 52. (RIGHT) MATERIAL EXPLORATION 
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3.4. ARCHITECTURAL INITIATIVES
The effectiveness of identifying environmental pollution and destruction of entire ecosystems 
as a methodology to influence behavioural change proves uncertain. Is there a more engaging 
approach to foster behavioural change? In recent years, a rethink of how architecture connects to 
waste has been experimented with. Hybrid architecture involving community hubs and recreational 
activities have started to merge programmes with recycling facilities and waste-to-energy plants. 
The success of these projects will be analysed further to grasp how they have begun to blur the 
traditional boundaries that exist between industrial typologies and public interaction. 
FIG. 53. (RIGHT) CLIMATE CHANGE PROTEST SEPT 2019 
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3.4.1. SHENZHEN EAST WASTE-TO-ENERGY PLANT
SIZE – 112,000 M2
LOCATION – SHENZHEN, CHINA
CLIENT – SHENZHEN ENERGY ENVIRONMENTAL ENGINEERING LTD.
ARCHITECT – SCHMIDT HAMMER LASSEN ARCHITECTS
Scheduled for completion in 2020, the waste-to-energy plant in Shenzhen, Guangdong 
Province, China is one of 300 plants that the Chinese government plans to build.82 It is located on 
the outskirts of the city and has been engineered to treat around 2 billion kg of waste annually, 
roughly one-third of what the city’s 20 million inhabitants create per year.83 The architects have 
challenged the traditional rectangular shed typology of an infrastructural facility. The plant is unique 
from others as it also functions as a visitor centre. It has been designed to appear clean and simple, 
utilizing colour to enliven the spaces. A walkway following the building’s curved geometry allows 
visitors to walk around the plant with uninterrupted views and learn about the treatment processes. 
The walkway continues up onto the roof, providing views down into the factory and out into the 
surrounding landscape. The plant’s intention is to reduce the amount of waste going to landfills, 
provide renewable energy,84 and create a visitor-friendly factory that the public can interact and 
engage with. The transparent design creates an experience for visitors, empowering them to see the 
sheer scale of waste that is created through China’s consumption and disposal as a society.
82  Danielle, Muoio. “China Is Constructing the Largest Waste-to-Energy Plant in the World.” Business Insider, March 4, 2016. https://
www.businessinsider.com/china-building-largest-waste-to-energy-plant-2016-3/?r=AU&IR=T/#but-its-important-to-note-that-the-plant-
will-emit-carbon-dioxide-during-the-waste-to-energy-process-6.
83  “B & W Vølund.” Shenzhen East China, n.d. http://www.volund.dk/Waste_to_Energy/References/Shenzhen_East_China.
84  The plant contains 44,000 square meters of solar panels on the roof.
VISUAL CONNECTION  TO 
WASTE
PHYSICAL INTERACTION 
WITH WASTE
ARCHITECTURAL 
RELATIONSHIP TO WASTE
ENHANCED 
PUBLIC REALM
HYBRID 
PROGRAMME
VISUAL EXPOSURE 
FROM PASSERSBY
PROCESSING 
CAPABILITIES
PUBLIC 
ACCESSIBILITY
TOWARDS 
CIRCULAR ECONOMY







shen


FIG. 54. LAYERED CIRCULATION 
FIG. 55. OVERVIEW 
FIG. 56. PUBLIC INTERFACE 
FIG. 57. CONSTRUCTION OVERVIEW 
FIG. 58. JOURNEY 
FIG. 59. ENHANCED PUBLIC REALM 
FIG. 60. USE OF COLOUR 
FIG. 61. VISUAL CONNECTION 
4746
3.4.2. AMAGER RESOURCE CENTRE WASTE-TO-ENERGY 
PLANT
SIZE – 16,00M2
LOCATION – COPENHAGEN, DENMARK
CLIENT – AMAGERFORBRAENDING
ARCHITECT – BJARKE INGELS GROUP
Bjarke Ingels Group (BIG) has designed a waste-to-energy plant, capable of treating 400 
million kg of waste annually.85 The new plant, dubbed ‘Copenhill’,86 defies the traditional typology of 
a waste-management facility by integrating a ski slope and landscaped area onto its built form. By 
designing a public realm around an infrastructural programme, the design creates multiple levels 
of engagement where each programme feeds the other. A relationship between people and waste 
is created by exposing a system that is typically off-limits. BIG has created an iconic landmark and 
destination within the city of Copenhagen. By creating a hybrid piece of architecture, the design 
activates the monotonous surrounding area and more importantly, transforms people’s perceptions 
about industrial buildings and their infrastructural processing systems. Visual exposure to the internal 
processing is expressed through glass apertures in an elevator that takes visitors to the rooftop. 
Visual ques to the internal processing also extend to people in the surrounding area as the plant 
releases smoke rings each time a tonne of waste is incinerated.87 The concept of illuminating smoke 
rings into the sky starts to create a measureable relationship between visitors and waste by making 
“something uncountable, countable”.88
85  “B & W Vølund.” Amager Bakke / Copenhill waste-to-energy plant, Copenhagen, Denmark - B&W Vølund, n.d. http://www.volund.
dk/Waste_to_Energy/References/ARC_Amager_Bakke_Copenhagen.
86  Alexander, Walter. “BIG’s Copenhagen Waste-to-Energy Plant Is Finally Getting the Promised Ski Slope and Rooftop Park.” 
Archinect, (January 11, 2018). https://archinect.com/news/article/150044555/big-s-copenhagen-waste-to-energy-plant-is-finally-getting-
the-promised-ski-slope-and-rooftop-park.
87  Patrick J, Kiger. “China Is Building World’s Biggest Trash Incinerator.” Seeker, (March 21, 2016.) https://www.seeker.com/china-is-
building-worlds-biggest-trash-incinerator-1771091940.html.
88  Benedict, Hobson. “BIG’s Combined Power Plant and Ski Slope Is ‘Turning Science Fiction into Fact.’” xi, (March 22, 2018). https://
www.dezeen.com/2014/07/12/movie-interview-bjarke-ingels-big-amager-bakke-power-plant-ski-slope/.
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3.4.3. SYDHAVNS
SIZE – 1,500M2
LOCATION – SYDHAVNEN, COPENHAGEN, DENMARK
CLIENT – AMAGERFORBRAENDING
ARCHITECT – BJARKE INGELS GROUP
The Sydhavns Recycling Centre is also designed by BIG, it supports principles of a circular 
economy and demonstrates an excellent example of how architecture can promote physical 
interaction between communities and waste. The facility provides a clean environment with a 
fluid circulation that allows people to reuse, repair, or recycling their waste material. The plan form 
resembles a figure eight, with circulation around the perimeter, and the bins in the centre. The 
journey of recycled material is illustrated on the wall and raises awareness of the processes that 
waste undergoes on its transformational journey back into a resource. The architects have tried to 
create a community centre, rather than an infrastructural piece of architecture. By focusing on a 
user-friendly space and keeping it to a relatable scale they have eliminated harsh components that a 
typical recycling centre encompasses. This allows the design to evolve into an attractive urban space 
that the community can be involved with. The design combines architecture with landscape in an 
attempt to create an “integrated manmade ecosystem”.89
89  “Projects.” BIG, n.d. https://big.dk/#projects-gbs.
syd
VISUAL CONNECTION  TO 
WASTE
PHYSICAL INTERACTION 
WITH WASTE
ARCHITECTURAL 
RELATIONSHIP TO WASTE
ENHANCED 
PUBLIC REALM
HYBRID 
PROGRAMME
VISUAL EXPOSURE 
FROM PASSERSBY
PROCESSING 
CAPABILITIES
PUBLIC 
ACCESSIBILITY
TOWARDS 
CIRCULAR ECONOMY









FIG. 70. LAYERED CIRCULATION 
FIG. 71. VISUAL CONNECTION 
FIG. 72. CONTEXT 
FIG. 73. OVERVIEW 
FIG. 74. DESTINATION 
FIG. 75. VISUAL CONNECTION 
FIG. 76. ENHANCED PUBLIC REALM 
5150
3.4.4. CRITICAL ANALYSIS
The above projects successfully integrate the public realm within their programmes by 
using architecture as a technique to entice people and highlight waste treatment processes. The 
projects demonstrate a new approach of how architecture can be used as a tool to highlight unseen 
programmes and facilitate a change in the way we think and act with regards to waste. The Amager 
Resource Centre and the Shenzhen East waste-to-energy plant, create a public realm around their 
programmes, however, the level of engagement is minimal and only permits visual exposure. This 
approach is one that shows how architecture can develop a relationship between consumption and 
disposal, but a more personal opportunity for physical interaction like Sydhavns Recycling Centre 
fosters greater potential for habitual change. Sydhavns has successfully started to blur the boundaries 
between front- and back-of-house by exposing some of the cleaning and sorting processes that 
waste undergoes after it is disposed. Through physically separating materials, the programme 
encourages visitors to consider the recyclability of materials and products. However, the architectural 
intent is not as strong as the waste-to-energy plants, and thus attains less public exposure. A balance 
between the two must be explored further. 
3.4.5. SHIFTING PERCEPTIONS
“It’s not about being anti-plastic. It’s about being anti-plastic waste,” said Mr Sam Barratt, chief 
of public advocacy for UNEP (United Nations Environment Programme).90
As waste management has developed, so too has its typology. From primitive landfills to 
hybrid waste-to-energy plants, it is apparent how architecture has the aptitude to influence the 
relationship society has with waste. As urban populations increase, they present many challenges for 
infrastructural systems. Analyses of how existing facilities have enabled transparency and community 
interaction reveals how architecture can generate interest in a building’s programme. A much 
broader possibility questions architecture’s ability to create an alternative way in which we think 
and act with regards to recycling. It is necessary to question our ability as architects to influence 
and advance the recycling industry. The concept of bringing an infrastructural programme into the 
public realm aims to reveal a portion of the waste network, enlightening people on the processing 
systems involved with recycling plastic. Developing trust and transparency between society and 
plastic will diminish the concept of how rubbish “goes away”. The project demands maximum 
exposure, and thus, its location is a crucial design consideration. The desire to locate this project in a 
dense urban environment emphasizes a paradox that currently exists within the waste infrastructures 
network. This establishment will add to a larger discussion of a sustainable future and can act as the 
foundations to start collectively fuelling a self-sufficient nation whose relationship to consuming is 
cohesive with disposing in a recurrent nature.
90  David Fogarty, “Message in a (PET) Plastic Bottle,” The Straits Times, (October 25, 2018), accessed May 18, 2019, https://www.
straitstimes.com/world/message-in-a-pet-plastic-bottle.
FIG. 77. SKETCH IMAGES FIG. 79. HIDDEN WASTEFIG. 78. GLORIFY BALE OF WASTE PLASTIC
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4. UNVEILED!
FIG. 80. (LEFT) INITIAL CONCEPT SKETCH OF UNVEILING A CLOAK
FIG. 81. (ABOVE) COMPRESSION + RELIEF 
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4.1. UNVEILING THE PROGRAMME
The missing link between architecture and waste has hindered the evolution of the recycling 
facilities typology. The introduction of new facilities and treatment plants are often overlooked by 
the public. How can people start to develop a relationship with waste when it is always hidden? 
Cities continue to conceal waste systems, hiding them underground and pushing them away from 
the public realm. Over time, this rejection and lack of engagement has developed a clear boundary 
between what we consider waste or resource. The lack of trust between people and waste has led 
facilities to alienation on the outskirts of society where public interaction is seldom. The factory like 
typology is isolated from its context, uninviting, and contains a strong absence of architectural intent.
The importance of exposure has been discussed as a crucial element to the success of this 
project. Auckland contains the highest population density of any city in New Zealand (4,000/sq km)91 
and is projected to grow substantially through to 2031 where estimates exceed 13,000/sq km.92 The 
city is also accountable for a large percentage of New Zealand’s waste sent to landfill each year, seen 
in Graph. 8 on page 129. Growth forecasts predicted 45,000 residents by 203293, however, recent 
figures show the resident population is already 55,000.94 Knowing this area contains the highest 
density of population makes it an ideal site for this project as it will provide the most opportunity for 
interaction and exposure.
91  “Mapping Trends in the Auckland Region.” Stats NZ. Accessed September 26, 2019. http://archive.stats.govt.nz/browse_for_stats/
Maps_and_geography/Geographic-areas/mapping-trends-in-the-auckland-region/population-density.aspx.
92  “Mapping Trends in the Auckland Region.” Stats NZ.
93  Matt, L. “Auckland’s City Centre Plans.” Greater Auckland, November 6, 2018. https://www.greaterauckland.org.nz/2018/11/07/
aucklands-city-centre-plans/.
94  “City Centre Population Statistics.” The Residents’ Voice for Auckland’s City Centre, December, 2018. https://static1.squarespace.
com/static/58e441d2f7e0abde3be51110/t/5c317484cd8366559342398c/1546744981609/CityCentreStatsv2.pdf
FIG. 84. METROPOLITAN AREA OF AUCKLAND IS BOUND BY THREE 
MAJOR TRANSPORTATION ROUTES AND THE HARBOUR
FIG. 82. USING A CLOAK-LIKE FORM TO REVEAL RECYCLING STAGES 
FIG. 83. CLOAK EXPLORATION 
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NEW ZEALAND’S POPULATION OF 4.9 MILLION IS UNEVENLY DISTRIBUTED ACROSS ITS 16 REGIONS.95 THREE-QUARTERS OF 
THE TOTAL POPULATION LIVE IN THE NORTH ISLAND,96 AND 29% IN THE AUCKLAND REGION.97
95  “Population: Stats NZ.” Population | Stats NZ, March 31, 2019. https://www.stats.govt.nz/topics/population.
96  Kim, Dunstan. “Three in Four New Zealanders Live in the North Island.” Stats NZ, October 26, 2017. http://archive.stats.govt.nz/
browse_for_stats/population/estimates_and_projections/SubnationalPopulationEstimates_AtJun17_MR3.aspx.
97  “2013 Census QuickStats about a Place.” Stats NZ, 2013. http://archive.stats.govt.nz/Census/2013-census/profile-and-summary-
reports/quickstats-about-a-place.aspx?request_value=13170&tabname=.
FIG. 85. AUCKLAND FIG. 86. CENTRAL FIG. 87. HEART OF THE CITY FIG. 88. QUEENS WHARF
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4.2. SITE ANALYSIS
4.2.1. QUEENS WHARF
From the outset, Lower Queen Street was the commercial centre of the city. Rapid population 
increase98 throughout the 1860’s – 1880’s led to substantial land reclamation of the Waitemata 
Harbour. W. H. Hamer was an engineer that helped develop a comprehensive plan for Auckland’s 
waterfront and its extension, including the proposed ‘Queens Street Wharf’. As seen in Fig. 89, the 
original timber wharf99 was widened and extended several times100 before it became todays ‘Queens 
Wharf’.101
98  A huge surge in immigration increased the population from 7,000 in 1861 to 33,000 in 1886. See, “The Establishment of Early 
Auckland.” Walk Auckland. Accessed September 26, 2019. https://57.myt.li/tours/485314443/stops/511819482/index.html.
99  “Flashback Friday: Queens Wharf.” Our Auckland, June 2, 2017. https://ourauckland.aucklandcouncil.govt.nz/articles/
news/2017/06/flashback-friday-queens-wharf/.
100  Anne Stewart, Ball. “Queens Wharf Auckland.” Queens Wharf Auckland, January 1, 1970. https://partofpastnzhistory.blogspot.
com/2013/11/queens-wharf-auckland.html.
101  Tania, Mace. Queens Wharf & Sheds, Auckland: Design Competition Phase 1: Heritage Assessment. (Auckland, N.Z.: Matthews & 
Matthews Architects Ltd, 2009), 12.
FIG. 89. TIMELINE OF LAND RECLAIMATION FIG. 90. (RIGHT) QUEEN STREET WHARF
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4.2.2. THE PUBLIC REALM
As Auckland continues to develop, Queen Street is reinforced as the commercial, retail, 
transportation and entertainment hub of the city. High flocks102 of tourists over the summer months 
and continual pedestrian growth between the adjacent public transportation hubs makes it an ideal 
location for the proposed building.103 Located on the fringe of the terrestrial/marine environment 
in a littoral zone between dense urban fabric and the Waitemata Harbour, Queens Wharf is one of 
six general purpose wharves in the downtown area of Auckland. Post construction, it immediately 
started to engage with the public realm, becoming an important public promenade and recreational 
area. The free-flowing space around the bottom of Queens Street allowed for local merchants to 
pop up stores and utilize circulation flows from the adjacent public transport network. 104 The wharf 
is a continuation of the busiest pedestrian street in Auckland,105 and connects the city’s central 
spine to the Waitemata Harbour (see Fig. 94). The five cargo sheds located on Queens Wharf were 
once pivotal pieces of architecture that helped establish a strong trade connection to local and 
international markets.106 The wharf has been a key component to the industrial and commercial 
expansion of Auckland as a city. Design principles of Queen Street were continued onto the wharf 
that helped form a ‘central street’ between the five sheds. The images below show a prominent linear 
axis and its flow onto the wharf. 
102  Five million pedestrians annually pass through Queen Street and onto Quay Street. See, “Pedestrians in the City.” Heart of the 
City Auckland, 2017, https://www.hotcity.co.nz/sites/20170419.prod.hotcity.co.nz/files/2018-01/Ped%20Counts_All%20Quarters%20
2017.pdf
103  Matt, L. “Auckland’s City Centre Plans.”.
104  Russell Cyril James, Stone. Makers of Fortune: a Colonial Business Community and its Fall. (Auckland: Auckland University Press, 
1973), 43.
105  “Pedestrians in the City.” Heart of the City Auckland.
106  Mace, Queens Wharf & Sheds, 6.
FIG. 91. QUEEN STREET WHARF 1905
FIG. 92. QUEEN STREET WHARF
FIG. 93. LOWER QUEEN STREET FIG. 94. WHARF AS A CONTINUATION OF CITIES SPINE FIG. 95. ADJACENT TRANSPORT HUBS FIG. 96. CENTRAL STREET BEFORE REMOVAL OF STRUCTURES
SHED 11 (J + 18) - 1914
SHED 16 (H) - 1912
SHED 17 (I) - 1913
SHED 10 (G) - 1909
WHARF POLICE - 1909
SHED 14 (F) - 1909
FERRY TEES - 1907
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1907
WESTERN FERRY JETTY OPENED
1909 - 1911
MARSDEN WHARF BUILT
1912
FERRY BUILDING COMPLETED
1913
LAST PILE FOR WHARF IS 
DRIVEN INTO SEABED
1913
WHARF’S DECKING COMPLETED
1885
POINT BRITOMART BEING DEMOLISHED
1852
ORIGINAL QUEEN STREET WHARF WAS 
BUILT - CONSTRUCTED FROM TIMBER
1864
WILLIAM WEAVER SUBMITTED PLAN TO 
WIDEN EXISTING QUEEN STREET PIER 1913 - 1923RED CAST IRON FENCE BUILT
1918
STEEL SHEDS SHOWED 
SIGNS OF DETERIORATION
1922
CAPTAIN COOK’S WHARF COMPLETED
1925 - 1929
ROOFING REPLACED WITH 
CORRUGATED ASBESTOS
1939
ASPHALT REPLACED 
WITH GRAVEL SURFACE
1945
VERANDAHS ADDED TO SHED 15 + 16
1953
TURRET REMOVED FROM 
WHARF POLICE BUILDING
1970’
WHARF POLICE BUILDING + 
CUSTOMS OFFICE DEMOLISHED
2011
CLOUD CONSTRUCTION
2013
SHED 10 REDEVELOPMENT
HISTORIC FEATURE
HISTORIC FEATURE
HISTORIC FEATURE
1910’S
FERRY SHELTER COMPLETED
1860’s
LARGE TIMBER 
WHARF EXTENSION
1950-2000
3 SHEDS REMOVED / DEMOLISHED
4.2.3. APPROACH TO PLACEMENT
The intention of this project is to expose the processing stages of plastic waste. 
Architecturally, the form attempts to express and glorify the recycling stages and create visual 
interest in a programme that is typically hidden. By utilizing the re-processed plastic, a ‘skin’ of panels 
have been applied to the form that covers the sequence of spaces within. Urbanistically, the project 
aims to enhance Auckland Council’s visions of a ‘public realm’, stitching the city to the Waitemata 
Harbour, and providing an immersive experience for communities and visitors. Recent analysis has 
revealed that the once vibrant continuation of Queen Street has slowly evaporated as structures have 
been demolished or removed (Fig. 97). Industrial areas often create a void in the urban fabric they 
occupy due to their scale and non-interactive programmes. However, acknowledging how vibrant 
the wharf once was, demonstrates the potential significance of this space within the public realm. 
Existing obstacles and connections will be explored further.
FIG. 97. TIMELINE OF STRUCTURES ON QUEENS WHARF
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4.2.4. EXISTING RELATIONSHIPS
Queens Wharf is the only finger wharf that is completely available for public access. 
This stresses the importance of the wharfs ability to provide for the public and communities. 
The placement of the ‘Cloud’ as a temporary structure to host the Rugby World Cup in 2011 has 
continued to stand for over 9 years, acting as a multi-purpose events centre with the capability of 
hosting 2,000 people.107 Site visits to the wharf soon expressed its potential to be a vibrant space 
that could house markets and other local goods that promote the economy. Shed 10 previously 
had an industrial programme but has recently been refurbished into a seasonal cruise terminal 
and events centre. Although the Cloud and Shed 10 have established a permanence on the wharf, 
their participation within the public realm is uncertain. Potential obstacles to achieving a better 
relationship between the CBD and the wharf will be investigated further. The following images 
highlight some existing structures and materiality on the wharf.
107  “The Cloud.” n.d. Auckland Conventions. Accessed September 26, 2019. https://www.aucklandconventions.co.nz/venues/the-
cloud.
FIG. 98. COLLAGE OF PHOTOGRAPHS FIG. 99. (RIGHT)WHARF EXTENSION PROTEST 2019
FIG. 100. LIGHTHOUSE - BY MICHAEL PAREKOWHAI
FIG. 101. SHED 10
FIG. 102. FERRY SHELTER 
FIG. 103. THE CLOUD
AN ART INSTALLATION, GIFTED TO THE PEOPLE OF 
AUCKLAND FROM BARFOOT & THOMPSON. A 1:1 
SCALE 1950’S FAMILY HOME.
THE LAST REMAINING ORIGINAL BUILDING ON THE WHARF. IT WAS REDEVELOPED BY JASMAX 
INTO A DUAL-PURPOSE CRUISE SHIP TERMINAL. CAPABLE OF PROCESSING SHIPS WITH 3,000 
PASSENGERS OR HOSTING LARGE EVENTS WHEN THERE ARE NO SHIPS DOCKED.
COVERED BY THE FERRY TERMINALS MANY EXTENSIONS, THE ORIGINAL FERRY 
SHELTER IS HIDDEN FROM THE OUTSIDE BUT STILL SERVES ITS ORIGINAL PURPOSE 
A MULTIPURPOSE EVENTS CENTRE ORIGINALLY DESIGNED TO BE A POP UP ‘PARTY 
ZONE’ FOR THE RUGBY WORLD CUP IN 2011 BUT REMAINS IN PLACE.
FIG. 104. FERRY BUILDING
FIG. 105. POU FOREST
FIG. 106. EXISTING LANEWAY
FIG. 107. RED FENCE
CONNECTION TO PIER 2 FROM BASE OF QUEENS WHARF
MARKS THRESHOLD ONTO WHARF
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4.2.5. OBSTACLE 1: HIERARCHY OF SPACE 
The growth of Quay Street as a transport corridor running East-West has restricted the 
connection between the base of Queen Street and the wharf (Fig. 108 + Fig. 109). Plans to narrow 
Quay Street to single lanes will increase pedestrians sense of belonging and strengthen the flows 
of circulation across the former four lane arterial route. Prioritised vehicle circulation also creates 
an obstacle at the base of the wharf, restricting circulation to the existing structures. Adjusting the 
hierarchy of space to prioritise pedestrian circulation will be analysed further.
PRIORITIZED VEHICLE 
ZONE
PITCH POINT OF 
PEDESTRIAN CIRCULATION
EXISTING FERRY TERMINAL
FERRY SHELTER
SHED 10
LIGHTHOUSE
THE CLOUD
FOUR LANES OF 
TRAFFIC
4.2.6. OBSTACLE 2: THE ‘DEAD-ZONE’
Analyses of current circulation flows has revealed the wharf contains somewhat of a 
‘dead-zone’ at its base (refer Fig. 113). The dead-zone consists of a neglected space where the 
ferry terminals large blank façade backs onto the central street (see Fig. 114 below). Locating the 
project within the existing dead-zone will provide the most opportunity for exposure as this is 
where pedestrian flows to the existing structures are most concentrated. This location also enables 
the design to address this dead space, and act as a threshold for movement between the city, 
ferry services, and the existing structures on the wharf. Improving circulation flows could address 
the existing dead-zone, helping to revitalize the wharf back into a dynamic piece of the city’s 
infrastructure. 
‘DEAD-ZONE’
FIG. 108. QUAY STREET BARRIER FIG. 109. WATERFRONT CBD STITCH
FIG. 110. HEIERARCHY OF SPACE + ENTRANCE FIG. 111. PRIORITIZED VEHICLE ZONE FIG. 112. EXTERNAL PEDESTRIAN FLOWS FIG. 113. THE ‘ DEAD-ZONE’ AREA
FIG. 114. EXISTING FERRY TERMINAL
A BLANK FACADE STANDS OVER THE ‘DEAD-ZONE’ AT THE BASE OF THE WHARF
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4.2.7. CULTURAL ACKNOWLEDGEMENTS
How can we remember the significance of a location through architectural design? It is 
important for this proposal to creatively acknowledge the significance of its location and relate to 
surrounding elements encompassing the site. Although Queens Wharf is physically contained by a 
body of water, consideration extends to natural ecosystems that exist within the Harbour. During 
the design stages the Te Aranga Design Principles have been acknowledged and reviewed. The 
principles have a strong relationship to environmental stewardship and have been influential through 
designing this project. Sites of significance are acknowledged and strengthened, and the projects 
aim to protect and enhance the natural environment, locally and globally is expressed. 
TOHU
IWI/ HAPŪ NARRATIVES ARE CAPTURED AND 
EXPRESSED CREATIVELY AND APPROPRIATELY
TAIAO
THE NATURAL ENVIRONMENT IS PROTECTED, 
RESTORED AND ENHANCED
MAURI TU
ENVIRONMENTAL HEALTH OF WATER, LAND AND 
AIR IS PROTECTED, MAINTAINED AND ENHANCED
AHI KĀ
THE LIVING PRESENCE: MANA WHENUA ARE ABLE TO 
REKINDLE AND STRENGTHEN THEIR PRESENCE WITHIN THE 
ENVIRONMENTS
TE ARANGA DESIGN PRINCIPLES
WAIHOROTIU STREAM
WAIPARURU STREAM
WAIATARAU
WAIKOKOTA STREAM
TE RERENGAORAITI
NGA-U-WERA
HOROTIU
TE HOROROA
WAIARIKI STREAM
MAUNGAUIKA PĀ SITE 
+ RANGITOTO BEYOND
TE ONEWA PĀ SITE 
(NORTHCOTE POINT)
ADMIRALTY STEPS
EARLY LAND RECLAMATION CUT BACK ADJACENT 
HEADLANDS (OFTEN SIGNIFICANT PĀ SITES) TO 
USE AS FILL FOR WATERFRONT RECLAMATIONS.
MANA
THE STATUS OF IWI AND HAPŪ AS MANA WHENUA IS 
RECOGNISED AND RESPECTED
WHAKAPAPA
MĀORI NAMES ARE CELEBRATED
MAHI TOI
MANA WHENUA SIGNIFICANT SITES 
AND CULTURAL LANDMARKS ARE 
ACKNOWLEDGED
AHI KA
IWI/ HAPŪ HAVE A LIVING AND ENDURING PRESENCE AND 
ARE SECURE AND VALUED
FIG. 115. TE ARANGA DESIGN PRINCIPLES FIG. 116. COLLAGE OF EXISTING VIEWS FIG. 117. CULTURAL OVERLAY
7574
4.2.8. CIRCULATION PRECEDENTS
The following precedents have been analysed because of their ability to create strong linear 
circulation patterns within the public realm. Both examples contain design strategies that help create 
spaces of relief and compression within their dense urban context. The projects are leading examples 
of how circulation manipulates the movement of people through spaces and will be explored to see 
if a similar approach can be used to enhance movement around the base of the wharf and increase 
accessibility to the existing structures.
THE HIGHLINE PARK
Location - New York, USA 
Landscape Architect - James Corner Field Operations 
Architect - Diller Scofidio + Renfro
In an area of the city that is full of old spaces and buildings, The Highline Park project 
has demonstrated how adaptive reuse via a change in programme can reactivate what was once 
a lively area of the city. The postindustrial abandoned train track has been transformed into one 
of the worlds most visited parks.108 The linear raised park is over 2.4km, containing over a dozen 
unique access points that connect the street to a different programme within the raised garden. By 
incorporating a range of ‘key components’ *e.g. the amphitheater, viewing areas, water features, or 
open lawns, the park can attract a variety of users to spend time and explore. The project creates 
a juxtaposition as the raised garden cuts through the existing concretized city and adds another 
layer of circulation to the public realm. By separating the public space from the city on a three-
dimensional axis it allows visitors to disconnect themselves from their surroundings and become 
more of an observer to the things around them. Investigating this raised axis as a design component 
and analyzing how it could provide visitors with a variety of interactive points, highlighting and 
creating a more immersive experience of the processing functions within the building.
108  Michael Poh Ern, Ling. “High Line Architecture.” NYCStudioArch, December 2013. http://cargocollective.com/Uofanycstudioarch/
high-line-architecture.
CHEONG GYE CHEON
Location - Seoul, South Korea 
Architect - Mikyoung Kim Design
In the late 1950’s the river of Cheong Gye Cheon was covered over due to heavy pollution 
and unsanitary conditions. For the next half century, a six-lane highway dominated the downtown 
area but underwent a dramatic transformation in 2003 and was replaced by an urban stream and 
linear park running over 6km. The development transformed the vehicle transport corridor into 
a pedestrian scale public realm that attracts more than 60,000 visitors daily.109 Like the Highline 
project, the Cheong Gye Cheon has multiple entry points that connect different parts of the 
bustling city to the landscaped haven. The new public space has a series of activated nodes 
that have acted as a catalyst for the gentrification of their surrounding context and improved 
strength of the environment. It has provided a successful precedent for other cities by showing 
its lack of dependence on vehicles and the importance of pedestrian friendly relief spaces. The 
Cheonggyecheon hosted over 250 events from 2005-2007 and is now a destination that advocates 
public space and interaction as well as environmental sustainability.110 The design hopes to enliven 
the base of Queens Wharf and build on a similar approach by acting as a catalyst to the existing 
structures on the wharf, increasing their involvement within the public realm.
109  Lucy, Wang. “How the Cheonggyecheon River Urban Design Restored the Green Heart of Seoul.” Inhabitat Green Design 
Innovation Architecture Green Building. Inhabitat, November 18, 2014. https://inhabitat.com/how-the-cheonggyecheon-river-urban-
design-restored-the-green-heart-of-seoul/.
110  The environmental effects range from cleaner air and water, to a lower heat island effect on the Cheong Gye Cheon area. See, 
“Seoul Urban Renewal: Cheonggyecheon Stream Restoration.” Urban Sustainability Exchange, n.d. https://policytransfer.metropolis.org/
case-studies/seoul-urban-renewal-cheonggyecheon-stream-restoration.
FIG. 118. ORIGINAL TRACKS
FIG. 119. RAISED CIRCULATION AND AXIS
FIG. 120. PEDESTRIAN REALM
FIG. 121. ORIGINAL HIGHWAY
FIG. 122. CIRCULATION
FIG. 123. AXIS
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4.3. THE JOURNEY
The value of Kaitiakitanga represents a guardianship and stewardship for the sky, sea, and 
land. Initial sketches explored the concept of pairing a natural element with a different stage of 
the recycling process. Using height as a design tool to create a unique range of spaces explored 
compression and relief as visitors/pedestrian’s transition from the base of Lower Queen Street 
onto the wharf and through the proposed design. The crucial ‘journey’ through the design follows 
the buildings form on a shallow gradient and passes each of the recycling stages. Adapting an 
environmental perspective on the ethics of resources responsibilities and their effects on the physical 
environment challenges perceptions of waste plastics by glorifying the material and highlighting its 
transformational journey to a valuable product. 
FIG. 126. SECTION SKETCH
FIG. 127. KAITIAKITANGA FORM DEVELOPMENT
FIG. 128. TRANSPORT CONNECTIONS FIG. 129. VIEW SHAFTS FIG. 130. URBAN GRID FIG. 131. COMPRESSION + RELIEF
FIG. 124. RANGITOTO VIEW SHAFT FIG. 125. CENTRAL STREET VIEW SHAFT 
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4.3.1. CONCEPT DEVELOPMENT
As the design developed the process transitioned through several design approaches. The 
desire to attain visual exposure from passers-by informed the concept of a sculptural cloak like form 
that appears to be revealing something below. A series of iterations explore spaces of compression 
and relief, consequently generating a framed view of the internal processing. The programme 
originally contained similar processing operations to a traditional recycling facility. However, after 
FIG. 132. COLLAGE OF DESIGN DEVELOPMENT
considering a variety of behavioural literatures, the project began to focus on designing an 
educative direct experience for visitors. Fig. 132 below shows a timeline of sketches that 
have guided the project through its development. The design process is spread over varying 
methodologies of master-planning, sectional development, and a selection of vantage points 
that provide visual exposure to the internal processing. 
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4.3.2. TRANSPARENCY
Existing conditions of the site have provided fixed parameters to relate with, directing the 
design process and influencing the buildings form and location. It is important to recognise that the 
proposed development in certain areas of the wharf, is just as important as the existing areas that are 
not developed, retained and strengthened. Fig. 133 shows the design is grounded in certain areas, 
but skips and weaves through others. Fig. 134 highlights view shafts around the base of the wharf. 
The form weaves through the base of the wharf, bridges over the central street, and incorporates a 
series of view shafts that cut through the building to frame and glorify the internal processing stages. 
Additionally, these view shafts strengthen the sites relationship to existing context and provide axial 
connections to sites of significance. By raising the processing stages, the ground floor is decongested 
and conveys a strong sense of transparency throughout the building. The design challenges 
traditional notions of an industrial typology and integrates visitors and passersby into its programme 
to brings consciousness to the possibilities of recycling in a closed-loop.  
FIG. 133. GROUNDED DESIGN FIG. 134. VIEW SHAFTS FIG. 135. COLLAGE OF EXISTING VIEWS FIG. 136. (RIGHT) SECTION DEVELOPMENT
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EXHIBITION SPACE BELOW WHARF
4.3.3. CIRCULATION
It is rare to see what happens to our waste. Deconstructing front and back of house 
operations will locate part of the recycling process within the public realm. Although the building 
creates a destination in itself, it is important to enhance public circulation to attract higher levels 
of exposure. Public flows are prioritized to stress the wharf’s commitment to offer an active public 
realm. Designing for a combination of pedestrian flows tailors a personal experience for a variety of 
occupants, visitors, staff, or passers-by. As one progresses into the former dead-zone, a compressed 
space highlights several pathways through the building. Typical circulation flows can be seen 
adjacent to the material flows in Fig. 137 below.
PROCESSING STAGES
ACTIVATED PUBLIC REALM
CENTRAL POINT OF 
WHARF’S CIRCULATION
LANEWAYS
The ground floor is publically accessible and provides a protected transitional space through 
the building. Landscaped areas create thresholds by dividing circulation between the wharf’s central 
street and the buildings sheltered laneway.
EXHIBITION
An exhibition space below the existing wharf utilises the compressed spatial properties 
to create a more engaging atmosphere. The exhibition creates a focal point around water and 
the effects of plastic pollution throughout the marine environment. It highlights our position 
above the ocean, connecting to the tidal movements of the harbour and reminding visitors of the 
environmental consequences of mismanaged materials. 
FIG. 137. CIRCULATION DEVELOPMENT FIG. 139. CIRCULATION FROM BASE OF WHARF FIG. 140. GROUND FLOOR CIRCULATION + EXHIBITION SPACEFIG. 138. (RIGHT) RELATIONSHIP TO EXISTING STRUCTURES 
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4.3.4. INTERACTION
Principles of traditional behaviour models assume environmental knowledge results in a 
change in pro-environmental behaviour. This will be incorporated through an exhibition space 
that identifies current linear consumption cycles, the waste they generate, and the environmental 
pollution associated with such systems. Variables identified from more recent models have been 
incorporated into the design by providing a direct experience to recycle. A series of interactive 
spaces will combine recycling processes with pedestrian flows (Fig. 141), supporting behaviour that 
can be further practiced and developed into a habit by providing positive feedback, availability, and 
incentives to recycle. 
EXTRUSION PROCESSES
CREATIVE WORKSHOP
CLEANING
SORTING
SHREDDING PROCESSES
MANUAL FLOWS
A sequential series of nodes flow within the form, highlighting opportunities to interact with 
the materials and even treat your own post-use plastics.
FIG. 141. INTERACTION NODES FIG. 142. MANUAL INTERACTION WITH PROCESSES
FIG. 144. ENTRANCE - PRIMARY CIRCULATION ADJACENT TO MATERIAL FLOWS
FIG. 143. (RIGHT) RECYCLED PLASTIC PANELS BY AUTHOR
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BALED PLASTIC DISPLAY/
STORAGE
SHREDDING PROCESS
EXTRUDING PROCESS
AUTOMATED FLOWS
With exceptions to the exhibition space below the wharf, the central space is split into two 
levels and contains a variety of different spatial volumes. Although physical interaction occurs on 
level one, the processing stages are intertwined between both levels to allow visual exposure for 
occupants and passers-by at ground level. Plastic waste arrives in clean organized bales from material 
recovery facilities around Auckland such as Visy (the same bales that would have previously been 
shipped to china). The plastic waste is then introduced to a line of automated systems that transform 
the material into a recycled filament. The filament can then be re-introduced into a new product 
on-site, or transported to manufacturers around Auckland. During each of the stages, interaction is 
encouraged through handling the material and following it through each of the processes.
 
FIG. 145. AUTOMATED PROCESSES 
FIG. 146. SHREDDING PROCESS
FIG. 147. EXTRUSION PROCESS
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4.3.5. VISUAL EXPOSURE
An approach to unveiling and sculpturally glorifying the recycling stages will provide visual 
exposure to passers-by and highlight plastics ability to be used within a closed-loop cycle. The first 
glimpse of a processing stage can be seen from Lower Queen Street. The central street that flows 
along a linear axis leads the viewers through an arched form that reveals the extrusion process. 
Melted plastic is extruded from level one into the ground. The filament is spun on coils before 
feeding back up to a creative workshop on level one. Another process that is visually exposed is 
the shredding the post-use plastic. This moment marks the initial processing stage to recycling 
plastic in a closed-loop. The buildings form sweeps over the shredded plastic and creates a framed 
view of the process. As a result of locating the material flows on level one, the ground floor is open 
for circulation. How these two levels interact determines the success of attracting people up to 
experience the ‘journey’ through the building. Intertwining different levels of interaction creates a 
symbiotic relationship that helps them strengthen each other.
FIG. 148. SCULPTURALLY REVEALING THE PROCESSES
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Although the project’s focus is on plastic waste, it is important to stress the incentive to 
achieve a general environmental focus. Environmental narratives are continually changing and 
scientific research is providing more information on relevant and critical issues. Queens Wharf is the 
ideal location for showcasing a new system for material flows and resources. Additional exhibitions 
and pop-up flexible nodes ensure the building stays active and current within the vast scope 
of environmental issues, whilst allowing Queens Wharf to develop into a major environmental 
hub. Solving the issues of plastic waste requires more than one division of knowledge. The waste 
specialists and engineers need to collaborate with architects and other interdisciplinary fields to 
incorporate waste management facilities into the community’s realm. This will help to demonstrate 
that post-use plastics are still a remarkable material and a vital resource that can be part of a closed-
loop cycle. Encouraging cooperation and interaction as the foundations to education is a conceivable 
solution that can propagate our neglect for plastic waste. This will provide educative information on 
the material properties of plastic, increase awareness to the materials within consumed products, 
and encourage recycling post-consumption. This project seeks to influence people’s habits and 
relationships with post-use plastic. Using architecture as a medium, new spaces to interact with 
materials promotes a conversation between the amounts of waste we are generating as consumers, 
and the environmental consequences of mismanaged materials. This hypothetical design could 
initiate a change in behaviour and habits with regards to post-use plastic, acting as a catalyst for 
other miss-managed materials or environmental issues throughout Auckland, New Zealand, or 
globally. It serves to establish a much-needed dialogue between people and the environment we 
inhabit.
5. REFLECTIONS
FIG. 149. RECYCLED PLASTIC PANEL BY AUTHOR
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6. DESIGN PROPOSAL
PHOTOS (ABOVE + RIGHT): MODEL + FINAL PINUP FOR UNITEC EXAM
9594 PHOTO: FINAL PINUP FOR UNITEC EXAM
9796 RENDER: ENTRY ADJACENT TO PROCESSING SYSTEMS RENDER: AUTOMATED SHREDDING PROCESS
9998 RENDER: SHREDDING PROCESS BACK TO QUEEN STREET RENDER: PEAK OF JOURNEY - CREATIVE WORKSHOP
101100 RENDER: GROUND LEVEL CIRCULATION PAST SHREDDING PROCESS RENDER: GROUND LEVEL CIRCULATION PAST EXTRUDING PROCESS
103102 RENDER: GROUND LEVEL CIRCULATION DOWN WHARFS CENTRAL STREET RENDER: AERIAL OF QUEENS WHARF
105104
107106
7. BIBLIOGRAPHY Ajzen, Icek, and Martin Fishbein. Understanding Attitudes and Predicting Social Behavior. Prentice-Hall, 2002. Allenby, Braden R., and Deanna J. Richards. The Greening of Industrial Ecosystems. Washington, D.C.: National 
Academy Press, 1994.
Ball, Anne Stewart. “Queens Wharf Auckland.” Queens Wharf Auckland, January 1, 1970. https://
partofpastnzhistory.blogspot.com/2013/11/queens-wharf-auckland.html.
“Bottle Grade PET Chips.” Alibaba. Accessed May 18, 2019. https://www.alibaba.com/showroom/pet-flakes-price.
html.
Catastrophes and Hazards. YouTube. 32:40. October 22, 2017. Accessed May 1, 2019. https://www.youtube.com/
watch?v=KelzoImxmaw. 
“China Has Stopped Taking Our Recycling and Waste. Here’s Where It’s Ending up.” Stuff. Accessed May 18, 2019. 
https://www.stuff.co.nz/environment/103503306/china-has-stopped-taking-our-recycling-and-waste-heres-where-its-
ending-up.
“Crude Oil Prices - 70 Year Historical Chart.” Crude Oil Prices - 70 Year Historical Chart. Accessed May 18, 2019. 
https://www.macrotrends.net/1369/crude-oil-price-history-chart.
Daniels, Jeff. “Why Recycling Business Is Feeling so Discarded These Days.” CNBC. March 09, 2016. Accessed May 
18, 2019. https://www.cnbc.com/2016/03/09/why-recycling-business-is-feeling-so-discarded-these-days.html.
Douglas, Mary. Purity and Danger: An Analysis of Concepts of Pollution and Taboo with a New Preface by the 
Author. London: Routledge, 2015.
Dunstan, Kim. “Three in Four New Zealanders Live in the North Island.” Home, October 26, 2017. http://archive.
stats.govt.nz/browse_for_stats/population/estimates_and_projections/SubnationalPopulationEstimates_AtJun17_MR3.
aspx.
Elmore, Bartow J. Citizen Coke: The Making of Coca-Cola Capitalism. New York, NY: W.W. Norton & Company, 
2016.
Fogarty, David. “Message in a (PET) Plastic Bottle.” The Straits Times. October 25, 2018. Accessed May 18, 2019. 
https://www.straitstimes.com/world/message-in-a-pet-plastic-bottle.
Department of Environmental Protection. “Fun Tidbits About Recycling, Energy and Climate Change.” 
Department of Energy and Environmental Protection. Accessed May 18, 2019. https://www.ct.gov/deep/cwp/view.
asp?a=2714&q=440320.
Elmore, Bartow J. Citizen Coke the Making of Coca-Cola Capitalism. New York ; London: W. W. Norton & 
Company, 2016.
“Flashback Friday: Queens Wharf.” OurAuckland, June 2, 2017. https://ourauckland.aucklandcouncil.govt.nz/
articles/news/2017/06/flashback-friday-queens-wharf/.
Hansford, Dave. “Waste Not, Want Not.” New Zealand Geographic, NZGeo, July 2015, https://www.nzgeo.com/
stories/waste-not-want-not/.
“Haussmann the Demolisher and the Creation of Modern Paris.” Khan Academy. Accessed May 18, 2019. https://
www.khanacademy.org/humanities/becoming-modern/avant-garde-france/second-empire/a/haussmann-the-demolisher-
and-the-creation-of-modern-paris.
Hawkins, Gay. The Ethics of Waste: How We Relate to Rubbish. Lanham, MD: Rowman & Littlefield Publishers, 
2006.
Hines, Jody M. “Analysis and Synthesis of Research on Responsible Environmental Behavior: A Meta-Analysis.” 
The Journal of Environmental Education, vol. 18, no. 2, 1987, doi:10.1080/00958964.1987.9943482.
Houghton, John. Environmental Pollution - Sustainable Use of Soil. Report. Royal Commission. London: HMSO, 
1996. 81.
“How Can Our PRN Services Help You?” Clarity Environmental. Accessed May 18, 2019. https://www.clarity.
eu.com/home/compliance-scheme/packaging/regulations-prns.php.
Keel, A. Tison, and IHS Markit. “The Economics of PET Recycling.” The Economics of PET Recycling. February 02, 
2017. Accessed May 18, 2019. https://www.recyclingtoday.com/article/the-economics-of-pet-recycling/.
Kramer, Sarah. “The One Thing That Makes Recycling Plastic Work Is Falling Apart.” Business Insider. April 05, 
2016. Accessed May 18, 2019. https://www.businessinsider.com/low-oil-prices-hurt-plastics-recycling-2016-4/?r=AU&IR=T.
L, Matt. “Auckland’s City Centre Plans.” Greater Auckland, November 6, 2018. https://www.greaterauckland.org.
nz/2018/11/07/aucklands-city-centre-plans/.
FIG. 150. (LEFT) MATERIAL EXPLORATION
109108
Strasser, Susan. Waste and Want: A Social History of Trash. New York, N.Y: Henry Holt and, 2013. 
Page 109
Talks, TEDx. YouTube. January 27, 2015. Accessed May 18, 2019. https://www.youtube.com/
watch?v=3NclY3MCQqg.
Paprec Group. “THE HISTORY OF RECYCLING AROUND THE WORLD.” Paprec Group. Accessed May 18, 2019. 
https://www.paprec.com/en/understanding-recycling/recycling/history-recycling-around-world.
PetStar. “Sustainability Report PetStar 2017.” Issuu, November 5, 2018. https://issuu.com/petstar3/docs/
sustainability_report_2017-final-lo.
“Population: Stats NZ.” Population | Stats NZ, March 31, 2019. https://www.stats.govt.nz/topics/population.
“Recycling of Polyethylene Terephthalate (PET or PETE).” AZoCleantech.com, May 22, 2019. https://www.
azocleantech.com/article.aspx?ArticleID=254.
“Seoul Urban Renewal: Cheonggyecheon Stream Restoration.” Urban Sustainability Exchange, n.d. https://
policytransfer.metropolis.org/case-studies/seoul-urban-renewal-cheonggyecheon-stream-restoration.
Stone, Russell Cyril James. Makers of Fortune: a Colonial Business Community and Its Fall. Auckland: Auckland 
University Press, 1973. Page 43
“The Cloud.” n.d. Auckland Conventions. Accessed September 26, 2019. https://www.aucklandconventions.co.nz/
venues/the-cloud.
 “The Establishment of Early Auckland.” Walk Auckland. Accessed September 26, 2019. https://57.myt.li/
tours/485314443/stops/511819482/index.html.
“There Are 5 Types of Waste, Do You Know Them All?” 4 Waste Removals. July 24, 2017. Accessed May 18, 2019. 
https://4waste.com.au/rubbish-removal/5-types-waste-know/.
“There’s Money in Trash.” Bloomberg. Accessed May 18, 2019. https://www.bloomberg.com/news/
articles/2018-07-29/trash-or-treasure-china-s-waste-firms-rally-on-new-policies.
Wang, Lucy. “How the Cheonggyecheon River Urban Design Restored the Green Heart of Seoul.” Inhabitat 
Green Design Innovation Architecture Green Building. Inhabitat, November 18, 2014. https://inhabitat.com/how-the-
cheonggyecheon-river-urban-design-restored-the-green-heart-of-seoul/.
“Landfill Gas and Biogas.” Landfill Gas and Biogas - Energy Explained, Your Guide To Understanding 
Energy - Energy Information Administration. Accessed May 18, 2019. https://www.eia.gov/energyexplained/index.
php?page=biomass_biogas.
Ling, Michael Poh Ern. “High Line Architecture.” NYCSTUDIOARCH, December 2013. http://cargocollective.com/
Uofanycstudioarch/high-line-architecture.
Mace, Tania. Queens Wharf & Sheds, Auckland: Design Competition Phase 1: Heritage Assessment. Auckland, 
N.Z.: Matthews & Matthews Architects Ltd, 2009.
“Mapping Trends in the Auckland Region.” Stats NZ. Accessed September 26, 2019. http://archive.stats.govt.nz/
browse_for_stats/Maps_and_geography/Geographic-areas/mapping-trends-in-the-auckland-region/population-density.
aspx.
MELOSI, MARTIN V. Garbage In The Cities: Refuse Reform and the Environment. Pittsburgh, Pa.: University of 
Pittsburgh Press, 2005. http://www.jstor.org/stable/j.ctt5vkf00.
Ministry for the Environment. A Guide for the Management of Closing and Closed Landfills in New Zealand. 
Report. Ministry for the Environment. Wellington, 2001. 30.
Miodownik, Mark, writer. “Plastic Fantastic - The China Syndrome.” In Discovery. BBC. 2018.
“MIT Program.” Lemelson. Accessed May 18, 2019. https://lemelson.mit.edu/resources/nathaniel-wyeth.
“Negative Impacts of Incineration-based Waste-to-Energy Technology.” AENews. Accessed May 18, 2019. http://
www.alternative-energy-news.info/negative-impacts-waste-to-energy/.
News, Sky. YouTube. January 29, 2018. Accessed May 18, 2019. https://www.youtube.com/watch?v=oRQLilXLAIU.
“Plastic.” WRAP UK. May 30, 2013. Accessed May 18, 2019. http://www.wrap.org.uk/content/plastic.
Sheumaker, Helen, and Shirley Teresa. Wajda. Material Culture in America Understanding Everyday Life. Santa 
Barbara: Abc-Clio, 2008.
Squires, Nick. “Roman Rubbish Dump Reveals Secrets of Ancient Trading Networks.” The Telegraph. June 04, 
2015. Accessed March 18, 2019. https://www.telegraph.co.uk/news/worldnews/europe/italy/11650703/Roman-rubbish-
dump-reveals-secrets-of-ancient-trading-networks.html.
“Waste-to-Energy Plants Burn Bright in China’s Cities.” New Security Beat. Accessed May 18, 2019. https://www.
newsecuritybeat.org/2017/11/default-post/.
“Where Greenhouse Gases Come From.” Energy Information Administration. Accessed May 18, 2019. https://
www.eia.gov/energyexplained/index.php?page=environment_where_ghg_come_from.
Hazards and Catastrophes. YouTube. October 22, 2017. Accessed May 18, 2019. https://www.youtube.com/
watch?v=KelzoImxmaw.
Zimring, Carl A. Cash for Your Trash: Scrap Recycling in America. New Brunswick, N.J: Rutgers Univ. Press, 2009. 
Page 60
“2013 Census QuickStats about a Place.” Stats NZ, 2013. http://archive.stats.govt.nz/Census/2013-census/profile-
and-summary-reports/quickstats-about-a-place.aspx?request_value=13170&tabname=.
111110
8. LIST OF FIGURES FIG. 28. SELECTION OF ARTICLES. SOURCE: AUTHORFIG. 29. TRANSITIONAL MOVEMENT. ADAM JANG. SOURCE: HTTPS://UNSPLASH.COM/@ADAMJANG
FIG. 30. DESIGNING OUT WASTE. SOURCE: AUTHOR
FIG. 31. CIRCULAR ECONOMY CONSIDERATIONS. DEVELOPED BY KATE RAWORTH. FIGURE BY AUTHOR. MODIFIED FROM HTTPS://
WWW.KATERAWORTH.COM/2014/10/16/DOUGHNUT-INEQUALITY/
FIG. 32. MATERIAL CYCLES. SOURCE: AUTHOR
FIG. 33. DESIGNING PRODUCTS TO CONTAIN VALUE. FIGURE BY AUTHOR. MODIFIED FROM ‘THE NEW PLASTICS ECONOMY. 
RETHINKING THE FUTURE OF PLASTICS’. WORLD ECONOMIC FORUM. PAGE 16.
FIG. 34. TIMELINE OF NZ LEGISLATIONS  FOR HUMAN HEALTH, THE ENVIRONMENT, AND LONG TERM SUSTAINABILITY. SOURCE: 
AUTHOR
FIG. 35. ASTRON - MELBOURNE. SOURCE: AUTHOR
FIG. 36. PETSTAR - MEXICO CITY. SOURCE: AUTHOR
FIG. 37. FLIGHT PLASTICS - WELLINGTON. SOURCE: AUTHOR
FIG. 38. EXTRACTING THE VALUE FROM POST-USE PLASTICS. SOURCE: AUTHOR 
FIG. 39. FLIGHT PLASTICS VIEW FROM STREET. SOURCE: AUTHOR
FIG. 40. FLIGHT PLASTICS ISO  OVERVIEW. SOURCE: AUTHOR
FIG. 41. ASTRON PLASTICS VIEW FROM ENTRY. SOURCE: AUTHOR
FIG. 42. ASTRON PLASTICS ISO OVERVIEW. SOURCE: AUTHOR
FIG. 43. PETSTAR FACILITY SITE OVERVIEW. SOURCE: AUTHOR
FIG. 44. PETSTAR PET VIEW FROM ENTRY. SOURCE: AUTHOR
FIG. 45. PETSTAR PROGRAMME OVERVIEW. SOURCE: AUTHOR
FIG. 46. WASTE OR RESOURCE?. KARL BEWICK. SOURCE: HTTPS://UNSPLASH.COM/@KARLBEWICK
FIG. 47. MASLOW HIERARCHY OF NEEDS. SOURCE: AUTHOR
FIG. 48. EARLY MODELS FOR PRO-ENVIRONMENTAL BEHAVIOUR. SOURCE: AUTHOR
FIG. 49. 1981 ORIGINAL MODEL OF ECOLOGICAL BEHAVIOUR. FIGURE BY AUTHOR. MODIFIED FROM HTTPS://WWW.
RESEARCHGATE.NET/PUBLICATION/276235876_PRO-ENVIRONMENTAL_BEHAVIOUR_LOCUS_OF_CONTROL_AND_WILLINGNESS_
TO_PAY_FOR_ENVIRONMENTAL_FRIENDLY_PRODUCTS/FIGURES?LO=1&UTM_SOURCE=GOOGLE&UTM_MEDIUM=ORGANIC
FIG. 50. FACTORS THAT CAN AFFECT PRO-ENVIRONMENTAL BEHAVIOUR. SOURCE: AUTHOR
FIG. 51. OVERLAPPING THEORIES AND DIFFERING VARIABLES. SOURCE: AUTHOR
FIG. 52. MATERIAL EXPLORATION. SOURCE: AUTHOR
FIG. 1. CONTRAST OF BEAUTY. TOBIAS TULLIUS. SOURCE: HTTPS://UNSPLASH.COM/@TOBIASTU
FIG. 2.  RELATIONSHIPS TO WASTE. SOURCE: AUTHOR
FIG. 3. MONTE TESTACCIO LAYERS OF AMPHORAE. PASQUALE SORRENTINO. SOURCE: HTTPS://WWW.ARCHAEOLOGY.ORG/
EXCLUSIVES/ARTICLES/2892-ROME-MONTE-TESTACCIO-AMPHORAS%22
FIG. 4. WASTE MINIMISATION PLAN. SOURCE: AUTHOR
FIG. 5. WASTE-TO-ENERGY MATERIAL FLOWS. SOURCE: AUTHOR
FIG. 6. DESTRUCTOR MATERIAL FLOWS. SOURCE: AUTHOR
FIG. 7. RAW MATERIAL FEEDSTOCK. SOURCE: AUTHOR
FIG. 8. OVERVIEW OF AUCKLAND’S WASTE STREAM. SOURCE: AUTHOR
FIG. 9. MATERIAL COMPLEXITY. ADAM JANG. SOURCE: HTTPS://UNSPLASH.COM/@ADAMJANG
FIG. 10. MATERIAL CYCLES. FIGURE BY AUTHOR. MODIFIED FROM ‘THE GREENING OF INDUSTRIAL ECOSYSTEMS 1994’.
FIG. 11. END OF RELATIONSHIP WITH CONSUMERS. SHANE ROUNCE. SOURCE: HTTPS://UNSPLASH.COM/@SHANEROUNCE
FIG. 12. OIL REFINERY. CHRIS LIVERANI. SOURCE: HTTPS://UNSPLASH.COM/@CHRISLIVERANI
FIG. 13. RESOURCE MANAGEMENT. FIGURE BY AUTHOR. MODIFIED FROM ‘THE NEW PLASTICS ECONOMY. RETHINKING THE 
FUTURE OF PLASTICS’. WORLD ECONOMIC FORUM. PAGE 14.
FIG. 14. ANNUAL PLASTIC PRODUCTION. FIGURE BY AUTHOR. MODIFIED FROM ‘THE NEW PLASTICS ECONOMY. RETHINKING THE 
FUTURE OF PLASTICS’. WORLD ECONOMIC FORUM. PAGE 13.
FIG. 15. NEW ZEALAND PLASTIC WASTE EXPORTS. SOURCE: AUTHOR
FIG. 16. EXISTING COLLECTIONS. SOURCE: AUTHOR
FIG. 17. PILES OF POST-USE PLASTICS, CURRENTLY ‘WASTE’. VIVIANNE LEMAY. SOURCE: HTTPS://UNSPLASH.COM/@VIVIRL0505
FIG. 18. NEW ZEALAND WASTE FLOWS. SOURCE: AUTHOR
FIG. 19. HAMPTON DOWNS - WAIKATO. SOURCE: AUTHOR
FIG. 20. VISY - AUCKLAND. SOURCE: AUTHOR
FIG. 21. NORTH SHORE RTS - AUCKLAND. SOURCE: AUTHOR
FIG. 22. VISY MRF MATERIAL FLOWS. SOURCE: AUTHOR 
FIG. 23. VISY MRF VIEW FROM ENTRY. SOURCE: AUTHOR 
FIG. 24. VISY MRF ISO OVERVIEW. SOURCE: AUTHOR
FIG. 25. HAMPTON DOWNS SITE PLAN OVERVIEW. SOURCE: AUTHOR
FIG. 26. NORTH SHORE RTS VIEW FROM STREET. SOURCE: AUTHOR
FIG. 27. NORTH SHORE RTS ISO OVERVIEW. SOURCE: AUTHOR
FIG. 151. (LEFT) MATERIAL EXPLORATION
113112
FIG. 74. DESTINATION. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BJARKE-INGELS-
GROUP-BIG-SYDHAVNS-RECYCLING-CENTER-COPENHAGEN-02-24-2015/
FIG. 75. VISUAL CONNECTION. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BJARKE-
INGELS-GROUP-BIG-SYDHAVNS-RECYCLING-CENTER-COPENHAGEN-02-24-2015/
FIG. 76. ENHANCED PUBLIC REALM. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BJARKE-
INGELS-GROUP-BIG-SYDHAVNS-RECYCLING-CENTER-COPENHAGEN-02-24-2015/
FIG. 77. SKETCH IMAGES. SOURCE: AUTHOR
FIG. 78. GLORIFY BALE OF WASTE PLASTIC. SOURCE: AUTHOR
FIG. 79. HIDDEN WASTE. FIGURE BY AUTHOR. MODIFIED FROM GUY PARSONS. SOURCE: HTTPS://WWW.CANADIANGEOGRAPHIC.
CA/ARTICLE/CANADAS-DIRTY-SECRET
FIG. 80. CONCEPT OF UNVEILING A CLOAK. SOURCE: AUTHOR
FIG. 81. COMPRESSION + RELIEF. SOURCE: AUTHOR 
FIG. 82. USING A CLOAK-LIKE FORM TO REVEAL RECYCLING STAGES. SOURCE: AUTHOR 
FIG. 83. CLOAK EXPLORATION. SOURCE: AUTHOR 
FIG. 84. METROPOLITAN AREA OF AUCKLAND IS BOUND BY THREE MAJOR TRANSPORTATION ROUTES AND THE HARBOUR. 
SOURCE: AUTHOR
FIG. 85. AUCKLAND. SOURCE: AUTHOR
FIG. 86. CENTRAL. SOURCE: AUTHOR
FIG. 87. HEART OF THE CITY. SOURCE: AUTHOR
FIG. 88. QUEENS WHARF. SOURCE: AUTHOR
FIG. 89. TIMELINE OF LAND RECLAIMATION. SOURCE: AUTHOR
FIG. 90. QUEEN STREET WHARF. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.AUCKLANDCOUNCIL.GOVT.NZ/
RESOURCECONSENTDOCUMENTS/LANDSCAPE-VISUAL-URBAN-DESIGN.PDF. PAGE 13.
FIG. 91. QUEEN STREET WHARF 1905. AUTHOR UNKNOWN. SOURCE: ‘QUEENS WHARF AND SHEDS AUCKLAND’, DESIGN 
COMPETITION PHASE 1 HERITAGE ASSESSMENT. PAGE 12.
FIG. 92. QUEEN STREET WHARF. PHOTO BY AUTHOR. SOURCE: POSTER ON QUEENS WHARF.
FIG. 93. LOWER QUEEN STREET. AUTHOR UNKNOWN. SOURCE: HTTP://WWW.NZPOSTCARD.CO.NZ/HTML/AKCCBDX.HTM.
FIG. 94. WHARF AS A CONTINUATION OF CITIES SPINE. SOURCE: AUTHOR
FIG. 95. ADJACENT TRANSPORT HUBS. SOURCE: AUTHOR
FIG. 96. CENTRAL STREET BEFORE REMOVAL OF STRUCTURES. SOURCE: AUTHOR
FIG. 97. TIMELINE OF STRUCTURES ON QUEENS WHARF. FIGURE BBY AUTHOR. COLLATED FROM ‘QUEENS WHARF AND SHEDS 
AUCKLAND’, DESIGN COMPETITION PHASE 1 HERITAGE ASSESSMENT. PAGES 14-32.
FIG. 98. COLLAGE OF PHOTOGRAPHS. SOURCE: AUTHOR
FIG. 53. CLIMATE CHANGE PROTEST SEPT 2019. SOURCE: AUTHOR
FIG. 54. LAYERED CIRCULATION. SOURCE: AUTHOR
FIG. 55. OVERVIEW. AUTHOR UNKNOWN. SOURCE: HTTP://WWW.SHL.DK/SHENZHEN-EAST-WASTE-TO-ENERGY-PLANT/
FIG. 56. PUBLIC INTERFACE. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.BUSINESSINSIDER.COM/CHINA-BUILDING-LARGEST-
WASTE-TO-ENERGY-PLANT-2016-3/?R=AU&IR=T
FIG. 57. CONSTRUCTION OVERVIEW. AUTHOR UNKNOWN. SOURCE: HTTP://WWW.SHL.DK/SHENZHEN-EAST-WASTE-TO-ENERGY-
PLANT/ 
FIG. 58. JOURNEY. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.BUSINESSINSIDER.COM/CHINA-BUILDING-LARGEST-WASTE-TO-
ENERGY-PLANT-2016-3/?R=AU&IR=T
FIG. 59. ENHANCED PUBLIC REALM. AUTHOR UNKNOWN. SOURCE: HTTP://WWW.SHL.DK/SHENZHEN-EAST-WASTE-TO-ENERGY-
PLANT/
FIG. 60. USE OF COLOUR. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.BUSINESSINSIDER.COM/CHINA-BUILDING-LARGEST-
WASTE-TO-ENERGY-PLANT-2016-3/?R=AU&IR=T
FIG. 61. VISUAL CONNECTION. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.BUSINESSINSIDER.COM/CHINA-BUILDING-LARGEST-
WASTE-TO-ENERGY-PLANT-2016-3/?R=AU&IR=T
FIG. 62. ICON. SOURCE: AUTHOR
FIG. 63. LAYERED CIRCULATION. SOURCE: AUTHOR
FIG. 64. OVERVIEW. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BIG-ARCHITECTS-
AMAGERFORBRAENDING-WASTE-TREATMENT-PLANT-AND-SKI-RUN/
FIG. 65. DESTINATION. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BIG-ARCHITECTS-
AMAGERFORBRAENDING-WASTE-TREATMENT-PLANT-AND-SKI-RUN/
FIG. 66. HYBRID PROGRAMME. SOURCE: AUTHOR
FIG. 67. ENHANCED PUBLIC REALM. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BIG-
ARCHITECTS-AMAGERFORBRAENDING-WASTE-TREATMENT-PLANT-AND-SKI-RUN/
FIG. 68. CONTEXT. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BIG-ARCHITECTS-
AMAGERFORBRAENDING-WASTE-TREATMENT-PLANT-AND-SKI-RUN/
FIG. 69. VISUAL CONNECTION TO WASTE. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BIG-
ARCHITECTS-AMAGERFORBRAENDING-WASTE-TREATMENT-PLANT-AND-SKI-RUN/
FIG. 70. LAYERED CIRCULATION. SOURCE: AUTHOR 
FIG. 71. VISUAL CONNECTION. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BJARKE-
INGELS-GROUP-BIG-SYDHAVNS-RECYCLING-CENTER-COPENHAGEN-02-24-2015/
FIG. 72. CONTEXT. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BJARKE-INGELS-GROUP-
BIG-SYDHAVNS-RECYCLING-CENTER-COPENHAGEN-02-24-2015/ 
FIG. 73. OVERVIEW. AUTHOR UNKNOWN. SOURCE: HTTPS://WWW.DESIGNBOOM.COM/ARCHITECTURE/BJARKE-INGELS-GROUP-
BIG-SYDHAVNS-RECYCLING-CENTER-COPENHAGEN-02-24-2015/ 
FIG. 124. RANGITOTO VIEW SHAFT. SOURCE: AUTHOR
FIG. 125. CENTRAL STREET VIEW SHAFT. SOURCE: AUTHOR
FIG. 126. SECTION SKETCH. SOURCE: AUTHOR
FIG. 127. KAITIAKITANGA FORM DEVELOPMENT. SOURCE: AUTHOR
FIG. 128. TRANSPORT CONNECTIONS. SOURCE: AUTHOR
FIG. 129. VIEW SHAFTS. SOURCE: AUTHOR
FIG. 130. URBAN GRID. SOURCE: AUTHOR
FIG. 131. COMPRESSION + RELIEF. SOURCE: AUTHOR
FIG. 132. COLLAGE OF DESIGN DEVELOPMENT. SOURCE: AUTHOR
FIG. 133. GROUNDED DESIGN. SOURCE: AUTHOR
FIG. 134. VIEW SHAFTS. SOURCE: AUTHOR
FIG. 135. COLLAGE OF EXISTING VIEWS. SOURCE: AUTHOR
FIG. 136. SECTION DEVELOPMENT. SOURCE: AUTHOR
FIG. 137. CIRCULATION DEVELOPMENT. SOURCE: AUTHOR
FIG. 138. RELATIONSHIP TO EXISTING STRUCTURES . SOURCE: AUTHOR
FIG. 139. CIRCULATION FROM BASE OF WHARF. SOURCE: AUTHOR
FIG. 140. GROUND FLOOR CIRCULATION + EXHIBITION SPACE. SOURCE: AUTHOR
FIG. 141. INTERACTION NODES. SOURCE: AUTHOR
FIG. 142. MANUAL INTERACTION WITH PROCESSES. SOURCE: AUTHOR
FIG. 143. ECYCLED PLASTIC PANELS. SOURCE: AUTHOR
FIG. 144. ENTRANCE - PRIMARY CIRCULATION ADJACENT TO MATERIAL FLOWS. SOURCE: AUTHOR
FIG. 145. AUTOMATED PROCESSES. SOURCE: AUTHOR
FIG. 146. SHREDDING PROCESS. SOURCE: AUTHOR
FIG. 147. EXTRUSION PROCESS. SOURCE: AUTHOR
FIG. 148. SCULPTURALLY REVEALING THE PROCESSES. SOURCE: AUTHOR
FIG. 149. RECYCLED PLASTIC PANEL. SOURCE: AUTHOR
FIG. 150. MATERIAL EXPLORATION. SOURCE: AUTHOR
FIG. 151. MATERIAL EXPLORATION. SOURCE: AUTHOR
FIG. 99. WHARF EXTENSION PROTEST 2019. SOURCE: AUTHOR
FIG. 100. LIGHTHOUSE. SOURCE: AUTHOR
FIG. 101. SHED 10. SOURCE: AUTHOR
FIG. 102. FERRY SHELTER. SOURCE: AUTHOR
FIG. 103. THE CLOUD. SOURCE: AUTHOR
FIG. 104. FERRY BUILDING. SOURCE: AUTHOR
FIG. 105. POU FOREST. SOURCE: AUTHOR
FIG. 106. EXISTING LANEWAY. SOURCE: AUTHOR
FIG. 107. RED FENCE. SOURCE: AUTHOR
FIG. 108. QUAY STREET BARRIER. SOURCE: AUTHOR
FIG. 109. WATERFRONT CBD STITCH. SOURCE: AUTHOR
FIG. 110. HEIERARCHY OF SPACE + ENTRANCE. SOURCE: AUTHOR
FIG. 111. PRIORITIZED VEHICLE ZONE. SOURCE: AUTHOR
FIG. 112. EXTERNAL PEDESTRIAN FLOWS. SOURCE: AUTHOR
FIG. 113. THE ‘ DEAD-ZONE’ AREA. SOURCE: AUTHOR
FIG. 114. EXISTING FERRY TERMINAL. SOURCE: AUTHOR
FIG. 115. TE ARANGA DESIGN PRINCIPLES. SOURCE: AUTHOR
FIG. 116. COLLAGE OF EXISTING VIEWS. SOURCE: AUTHOR
FIG. 117. CULTURAL OVERLAY. SOURCE: AUTHOR
FIG. 118. ORIGINAL TRACKS. AUTHOR UNKNOWN. SOURCE: HTTPS://C1.STATICFLICKR.COM/4/3786/14082063968_905C484158_B.
JPG
FIG. 119. RAISED CIRCULATION. AUTHOR UNKNOWN. SOURCE: HTTPS://C1.STATICFLICKR.COM/4/3786/14082063968_905C48415
8_B.JPG
FIG. 120. PEDESTRIAN REALM. AUTHOR UNKNOWN. SOURCE: HTTPS://C1.STATICFLICKR.COM/4/3786/14082063968_905C484158
_B.JPG
FIG. 121. ORIGINAL HIGHWAY. AUTHOR UNKNOWN. SOURCE: HTTPS://GLOBALDESIGNINGCITIES.ORG/PUBLICATION/GLOBAL-
STREET-DESIGN-GUIDE/STREETS/SPECIAL-CONDITIONS/ELEVATED-STRUCTURE-REMOVAL/CASE-STUDY-CHEONGGYECHEON-
SEOUL-KOREA/
FIG. 122. CIRCULATION. AUTHOR UNKNOWN. SOURCE: HTTPS://GLOBALDESIGNINGCITIES.ORG/PUBLICATION/GLOBAL-STREET-
DESIGN-GUIDE/STREETS/SPECIAL-CONDITIONS/ELEVATED-STRUCTURE-REMOVAL/CASE-STUDY-CHEONGGYECHEON-SEOUL-
KOREA/
FIG. 123. AXIS. AUTHOR UNKNOWN. SOURCE: HTTPS://GLOBALDESIGNINGCITIES.ORG/PUBLICATION/GLOBAL-STREET-DESIGN-
GUIDE/STREETS/SPECIAL-CONDITIONS/ELEVATED-STRUCTURE-REMOVAL/CASE-STUDY-CHEONGGYECHEON-SEOUL-KOREA/
115114
GRAPH. 1. INFLUENCE OF OIL PRICE ON PLASTIC MARKETS. GRAPH BY AUTHOR. COLLATED FROM HTTPS://WWW.MACROTRENDS.
NET/1369/CRUDE-OIL-PRICE-HISTORY-CHART AND HTTP://ZEROWASTE.COM
GRAPH. 2. FEE CHARGED VS AMOUNT DUMPED. GRAPH BY AUTHOR. MODIFIED FROM HTTPS://WWW.MFE.GOVT.NZ/
PUBLICATIONS/ENVIRONMENTAL-REPORTING/WASTE-GENERATION-AND-DISPOSAL-NEW-ZEALAND
GRAPH. 3. MUNICIPAL WASTE CREATED ANNUALLY. GRAPH BY AUTHOR. MODIFIED FROM HTTPS://DATA.OECD.ORG/WASTE/
MUNICIPAL-WASTE.HTM
GRAPH. 4. CHINA’S PLASTIC WASTE IMPORTS. GRAPH BY AUTHOR. MODIFIED FROM HTTPS://ADVANCES.SCIENCEMAG.ORG/
CONTENT/4/6/EAAT0131
GRAPH. 5. TOP TEN RECYCLE RATES + NEW ZEALAND. GRAPH BY AUTHOR. COLLATED FROM HTTPS://WWW.RECYCLE.CO.NZ/
PROBLEMSIZE.PHP AND ‘RECYCLING, WHO REALLY LEADS THE WORLD?’. EUROPEAN ENVIRONMENTAL BUREAU. PAGE 4.
GRAPH. 6. COMPOSITION OF LANDFILL MATERIALS. GRAPH BY AUTHOR. MODIFIED FROM HTTPS://WWW.AUCKLANDCOUNCIL.
GOVT.NZ/PLANS-PROJECTS-POLICIES-REPORTS-BYLAWS/OUR-PLANS-STRATEGIES/TOPIC-BASED-PLANS-STRATEGIES/
ENVIRONMENTAL-PLANS-STRATEGIES/DOCSWASTEMANAGEMENTPLAN/WASTE-ASSESSMENT-2017.PDF
GRAPH. 7. INCREASING DEMAND FOR BOTTLES. GRAPH BY AUTHOR. MODIFIED FROM HTTPS://WWW.STRAITSTIMES.COM/
WORLD/MESSAGE-IN-A-PET-PLASTIC-BOTTLE
9. LIST OF GRAPHS
117116
10. APPENDICES
FIG. 1. SITE CONTEXT PLAN
119118
FERRY + CRUISE SHIP PLAN
The adjacent harbour is home to ferry transportation services and the city’s leading port for 
cruise ships. Auckland Transport have proposed plans for six new ferry berths on the west side of 
Queens Wharf (Fig. 1) to accommodate for the projected 13 million annual ferry passengers by 2028.1 
The new layout adopts a counter-clockwise circulation path for incoming ferries and will decrease the 
existing congestion that the boats experience. Pedestrian circulation flows will exist to the western 
edge of the wharf, creating a direct connection to the downtown area. The proposed removal of the 
exiting ferry terminal (Fig. 6) will create space around the base of the wharf and highlight the original 
ferry shelter structure that stands within the terminal. Proposed plans for the terminal include 
waiting zones and ticket areas, however, these will be relocated to the terminal on pier 2 (Fig. 7), the 
Cloud, and within the proposed building. Annual cruise ship arrivals to Auckland has increased from 
thirty-two to one-hundred between 2002-2013.2  Plans to extend Queens Wharf with an additional 
concrete ‘dolphin’ mooring will not be adopted but alternative cruise ship arrangements can be seen 
in Fig. 3.
1 Stephen, Forbes. “Increased Costs for Downtown Ferry Terminal Upgrade and Queries about the Business Case.” interest, February 
14, 2019. https://www.interest.co.nz/news/98149/increased-costs-downtown-ferry-terminal-upgrade-and-queries-about-business-case.
2 Karen, Thompson. “Cruise Action Plan for Auckland.” An Auckland Council Organisation, May, 2015. https://www.aucklandnz.com/
sites/build_auckland/files/media-library/documents/ATEED_Cruise_Action_Plan_110515.pdf
APPENDIX 1. FURTHER INVESTIGATIONS
The project intends to adopt elements of Auckland council’s waterfront vision and enhance 
the public realm by strengthening the social edges of the city. The following plans have been 
considered throughout this projects design process.
FIG. 2. ARTISTS IMPRESSION OF NEW FERRY BERTHS
FIG. 3. OPTIONS FOR NEW FERRY + CRUISE SHIP ARRANGEMENTS
TRANSPORTATION
Although the project has taken a position on the many plans proposed around the area, 
uncertainty remains around the Cloud’s permanence and the wharf as Auckland’s primary cruise 
terminal. The proposal has acknowledged we are in a period of transition from private methods 
of vehicle transportation to shared and public methods. Circulation of Taxi’s and buses have been 
included in the proposed scheme, however, as we transition to a vehicle free city centre, the design 
allows for the removal of vehicles, thus unlocking the entirety of the wharf for public access and 
events.
NEW PUBLIC SPACE + BOUNDARIES
Defining site boundaries for this project brings clarity to its position on the wharf and its 
relationship to the existing structures. As seen in Fig. 5, fifty-five hectares of private3 reclaimed land 
to the East of Queens Wharf creates a huge challenge in connecting the eastern edge of the CBD 
to the harbour, emphasizing Queens Wharf accessibility and role as a public space. A new public 
space (Fig. 4) as part of the Auckland Council’s ‘downtown Framework’ plan will replace piers 3 + 4, 
promoting a healthy regenerative environment for the coastal habitat to flourish. Ropes of muscles4  
and kelp gardens will be integrated. Wharf piles form seabird roosts, attracting the Black-back and 
Red billed Gull and Shags. Textured surfaces to encourage seaweeds, barnacles and periwinkles.5 
3 Owned by the Ports of Auckland and inaccessible to the public.
4 A single muscle can filter up to 350 litres of water a day.
5 “Downtown Public Space.” Downtown Public Space. Auckland Transport. Accessed September 28, 2019. https://at.govt.nz/projects-
roadworks/downtown-programme/downtown-public-space/.
FIG. 4. ARTISTS IMPRESSION OF NEW PUBLIC SPACE FIG. 5. QUEENS WHARF DESTINATION
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1.2 Pier 1 Proposed Plan.
Proposed Plan
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WASTE-TO-ENERGY PLANTS
Waste-to-energy plants incinerate waste in a controlled furnace at temperatures over 850 
degrees Celsius. A by-product of this waste treatment process creates other gases that heat water 
to produce steam, generating electricity. Although Governments around the world have approved 
waste-to-energy plants safe to human health and the environment, there are still concerns that argue 
otherwise.7  The dioxins8 and acid gases that are produced when metals/plastics are incinerated are 
not released into the atmosphere, they are stored in the filters in the form of ash. These filters then 
become the hazardous waste that require comprehensive maintenance at an expensive cost. It is 
estimated that half the cost of a waste-to-energy plant is invested into systems to reduce the toxic 
emissions. Using Japan as an example due to their high incineration rate of 80%, researchers have 
measured the dioxin levels in their air.9 Previous investigations found it contained nearly ten times 
the number of dioxins compared to other industrialized countries.10 Yu Hanping is a Chinese citizen 
that resides near the site of the new Shenzhen waste-to-energy plant. He qualifies to receive $1,800 
NZD/year, others who live closer to the plant $6,590 NZD. Compensation has been promised to all 
residents in the area as the company knows there are several health and environmental risks from 
the exhausted greenhouse gases.11 The Chinese Government have shown little concern with more 
than 223 currently operational12 and a plan to achieve a disposal rate of 33% through incineration 
by 2030.13 The waste-to-energy plant’s treatment methodology limits the potential value of material 
that could be recovered back into the economic system. Over-reliance on this method of disposal is 
problematic as it encompasses environmental concerns, and restricts the development of other waste 
treatment methodologies such as recycling. Waste-to-energy plants provide an easy solution to waste 
disposal, reduce the amount of waste in landfills, and produce energy as a by-product. However, 
waste is an incredibly complex resource and incineration is not always the most sustainable solution. 
7 “Negative Impacts of Incineration-based Waste-to-Energy Technology,” AENews, accessed May 18, 2019, http://www.alternative-
energy-news.info/negative-impacts-waste-to-energy/.
8 Dioxins are of concern because of their highly toxic potential. Experiments have shown they affect several organs and systems. 
Long-term exposure is linked to impairment of the immune system, the developing nervous system, the endocrine system and 
reproductive functions. See, “Dioxins and Their Effects on Human Health.” World Health Organization, October 4, 2016. http://www.who.
int/news-room/fact-sheets/detail/dioxins-and-their-effects-on-human-health.
9 Norimitsu, Onishi. “How Do Japanese Dump Trash? Let Us Count the Myriad Ways.” The New York Times, May 12, 2005. https://
www.nytimes.com/2005/05/12/world/asia/how-do-japanese-dump-trash-let-us-count-the-myriad-ways.html.
10 Mick, Corliss. “Dioxin: Levels High in Incinerator-Happy Japan.” The Japan Times, May 7, 1999. https://www.japantimes.co.jp/
news/1999/05/07/national/dioxin-levels-high-in-incinerator-happy-japan/#.XW2nVS2B3yk.
11 Sixth Tone. “Locals Fired Up Over China’s Largest Waste Incinerator.” Sixth Tone, June 8, 2017. https://www.sixthtone.com/
news/1000219/locals-fired-up-over-chinas-largest-waste-incinerator.
12 “Waste-to-Energy Plants Burn Bright in China’s Cities,” New Security Beat, accessed May 18, 2019, https://www.newsecuritybeat.
org/2017/11/default-post/.
13 Michael, Standaert. “As China Pushes Waste-to-Energy Incinerators, Protests Are Mounting.” Yale E360, April 20, 2017. https://e360.
yale.edu/features/as-china-pushes-waste-to-energy-incinerators-protests-are-mounting.
APPENDIX 2. DIFFERENT APPROACHES
HIERARCHY OF WASTE
The ideal waste management strategy is to avoid its generation. A Royal Commission on 
Environmental Pollution published a sustainable use of soil report in 1996 stating the “framework 
within which decisions about waste management ought to be taken:
First, wherever possible avoid creating wastes;
Second, where wastes are unavoidable, recycle them if possible;
Third, where wastes cannot be recycled in the form of materials, recover energy from them;
Fourth, when the foregoing options have been exhausted, utilize the best practicable 
environmental option to dispose of wastes.”6  
These management strategies advocate for responsible production of goods that use 
sustainable technology and materials to eliminate disposable, non-reusable products. The report 
suggests a clear hierarchy within the waste network:
REDUCE
REUSE
RECYCLE
ENERGY RECOVERY
LANDFILLING
The intention of the hierarchy is to reduce the amount of waste that goes to landfill, 
consequently preserving finite resources and minimizing environmental pollution. If the huge costs 
invested into waste-to-energy plants were reconfigured and distributed into other technologies and 
waste minimisation plants like recycling facilities, the need to depend on landfill would significantly 
decrease.
6 John, Houghton. “Environmental Pollution - Sustainable Use of Soil, Report, Royal Commission.” (London: HMSO, 1996). https://
webarchive.nationalarchives.gov.uk/20110322143911/http://www.rcep.org.uk/reports/19-soil/documents/1996-19soil.pdf
FIG. 8. (RIGHT) WASTE-TO-ENERGY PLANT
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CHINA’S MARKET SYSTEM
The recycled PET (rPET) market has experienced little development compared to other 
material markets as it is lower in value and less tolerant to contamination. The local recycling market 
could experience more growth if it follows the plans of China and introduces a market driven system. 
Their Government has recently announced that households across the nation will have to pay for 
all waste disposal by 2020.18 They understand waste is a valuable resource and by switching their 
customers to commercial companies and individual citizens it has allowed waste companies to 
“establish a market system”.19 
18 “There’s Money in Trash,” Bloomberg, accessed May 18, 2019, https://www.bloomberg.com/news/articles/2018-07-29/trash-or-
treasure-china-s-waste-firms-rally-on-new-policies.
19 “There’s Money in Trash.
UK’S ‘PACKAGING WASTE RECOVERY NOTES’ (PRN’S)
In the UK, businesses must meet waste packaging obligations by procuring recycling 
evidence notes called PRN’s.14 Analysis of the system shows the journey of waste material from 
consumer to the ‘reprocessors and exporters’. When it is received, there are two options; clean, sort 
and reprocess the plastic waste, or simply export it. The intention of the PRN system was to reinvest 
the recovered money from material back into the country’s recycling infrastructure to further its 
efficiency. However, the cash incentive is to export the material and take the money as profits. 
Head of ‘Mono World Recycling’ confirms the plastic waste “…is out-of-sight, out-of-mind”15 and 
Governments and corporations “would rather not know what’s happening to it, as long as it’s not 
on our back door.”16 The issue with the system is that the PRN’s gets accounted for on their way out 
of the UK (and goes towards the UK’s EU recycling target), but no one can guarantee where the 
exported material will go. Material from Chelmsford Recycling outside London has recently been 
found in landfill sites throughout Poland and China.17 The PRN system has inherent boundaries, when 
materials are transported across countries and between Governments, it is hard to keep track of 
them. If PRN’s were not issued until the correct amount of material had been accounted for then the 
cost of transportation overseas would outweigh the cost of reprocessing locally in the UK.
14 “How Can Our PRN Services Help You?” Clarity Environmental, accessed May 18, 2019, https://www.clarity.eu.com/home/
compliance-scheme/packaging/regulations-prns.php.
15 Sky News, “Dirty Business, What Really Happens to Your Recycling,” 24:00, YouTube, January 29, 2018. Accessed May 18, 2019, 
https://www.youtube.com/watch?v=oRQLilXLAIU.
16 Dirty Business, 24:00.
17 Dirty Business, 37:40. Note, after being told they found Chelmsford recycling ready to be landfilled in both Poland and China 
Chemsford replied stating their waste went through companies “accredited as reprocesses and exporters of packaging waste.” See, 
Dirty Business, 39:20.
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FIG. 9. NEGATIVE RESULT OF PRN SYSTEM ENCOURAGES EXPORT > DOMESTIC RECYCLING
GRAPH. 1. CHINA INVESTMENT IN WASTE MANAGEMENT
COMPANIES ERADICATING SINGLE-USE PLASTICS
A key shift in the way we think about plastics and recycling is underway. Plastic packaging 
giants like Coca-Cola are setting new goals of achieving 50% recycled PET in their packaging by 
2030.22 Major stakeholders around the World are analysing the lifecycle of plastics and proposing 
how to “help make new revolutionary technologies available in support of a circular economy.”23  
The World’s first earth day in 197024 marked the start of a new societal movement and a reciprocal 
relationship between people and earth. Nearly half a century later in the World’s most recent earth 
day of 2018, India and Ikea both endeavour to lead the industry in a new sustainable direction 
by pledging to abolishing single use plastics.25 There is a shift in the way we are starting to think 
about plastic in a cyclical nature where production of waste is minimal by considering the entirety 
of a materials life, including post-use. It is imperative that this movement includes the worlds 
lead designers and stakeholders as it is their responsibility to promote sustainability through their 
products. Ikea, the largest furniture retailer in the world, is promoting a new closed-loop economic 
model where it plans to entirely reconfigure its manufacturing processes to only use renewable, 
recyclable or recycled materials in its products. India plan to lead the global race to beat plastic 
pollution and have committed to eliminating all single-use plastics by 2020, an unprecedented move 
by the World’s fastest growing economy.26
22 “2017 Packaging Update: Helping to Make the World’s Packaging Problem a Thing of the Past.” The Coca-Cola Company, August 
24, 2018. https://www.coca-colacompany.com/stories/2017-packaging.
23 Hemanth. “Coca-Cola Lends Support to European PET Recycling Project.” Packaging Gateway, June 22, 2018. https://www.
packaging-gateway.com/news/coca-cola-lends-support-european-pet-recycling-project/.
24 “The History of Earth Day.” Earth Day Network. Accessed September 28, 2019. https://www.earthday.org/about/the-history-of-
earth-day/.
25 Gunseli, Yalcinkaya. “India Vows to Abolish All Single-Use Plastic by 2022.” Dezeen. Dezeen, April 12, 2019. https://www.dezeen.
com/2018/06/08/ikea-india-ban-single-use-plastic-design-news/?utm_medium=email&utm_campaign=Daily Dezeen Digest&utm_
content=Daily Dezeen Digest+CID_f53b5a6b87e81c4db9205eaaa83762d9&utm_source=Dezeen Mail&utm_term=IKEA and India both 
pledge to abolish single-use plastics.
26 “India sets pace in global race to beat plastic pollution” UNEnvironment, June 05, 2018, accessed August 11, 2019, https://www.
unenvironment.org/news-and-stories/press-release/india-sets-pace-global-race-beat-plastic-pollution.
CONTAINER DEPOSIT SCHEMES
We can see that when Governments implement new waste regulations it consequently 
encourages citizens to alter their relationships with waste. Similar notions of behavioral change 
can be identified through analysing cities that have introduced a cash incentive for bottle deposit 
schemes. Could this encourage behavioural change and generate more respect for post-use plastic? 
Fig. 10 below shows how a typical container deposit scheme works. We can see the results of 
such a simple idea in leading countries such as Norway. They have a container deposit scheme for 
plastic bottles where you receive between 20 - 50c (depending on the bottle size) after returning 
the material. Plastic bottle recycle rates are 97%, and it is estimated that some plastics have 
been recycled over 50 times.20 When compared to the USA’s recycle rate of 23% we can quickly 
calculate how many of the 50billion  water bottles consumed annually end up in the environment 
(37.5billion).21
20 Matthew, Taylor, “Can Norway Help Us Solve the Plastic Crisis, One Bottle at a Time?” The Guardian, July 12, 2018, accessed August 
11, 2019, https://www.theguardian.com/environment/2018/jul/12/can-norway-help-us-solve-the-plastic-crisis-one-bottle-at-a-time.
21 “Fact Sheet: Single Use Plastics,” Earth Day, April 10, 2018, accessed August 11, 2019, https://www.earthday.org/2018/03/29/fact-
sheet-single-use-plastics/.
FIG. 10. MONETARY FLOWS WITHIN CONTAINER DEPOSIT SCHEME
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ADVOCATES
A counter culture to mass disposal has emerge through works of artists and like-minded 
individuals who started to embrace single-use materials and inject a new life into them. Strasser 
recognizes that exhibitions like these remind us “trash has always been a product of sorting, and 
that what counts as trash, has always depended on who was counting.”32 Examples of art and/or 
architectural projects that can help triggered thoughts and re-establish environmental connections 
are identified below.
32 Strasser, 289.
FEASIBILITY
Companies that sell recycled material must compete within international commodities 
markets27 that are extremely volatile. For example, the global price of crude oil that dived in 2014, 
resulting in a price slump for virgin PET.28 By 2015 the price for recycled plastic bottles equalled 
the labour cost of just collecting and sorting them, thus reducing incentives to collect and process 
PET.29 Crude oil prices are expected to grow slowly over the next decade, this will subsequently raise 
the cost of production for virgin PET. In the US, another influencing factor to the increased price of 
virgin plastic was the tariff against low priced imports. In 2016, the US Commerce Department cut 
off low priced PET imports from China and Canada, consequently levelling the price between virgin 
and recycled PET (rPET) production.30 Professor Mark Miodownik, a material scientist, explains only 
one out of the twelve current waste infrastructure projects in the UK mentions recycling, the rest 
primarily deal with energy recovery from materials (waste-to-energy plants).31 Burning the waste 
rather than recovering the technical value of the materials in the waste is currently the main method 
of disposal due to how the industry is currently financed. There is technology being developed to 
help the recycling process but economic incentives need to change in order to push the recycling 
infrastructure forward. 
27 E.G. Crude oil prices, demand for post-consumer rPET (recycled pet) vs virgin pet plastic.
28 “Crude Oil Prices - 70 Year Historical Chart,” Crude Oil Prices - 70 Year Historical Chart, accessed May 18, 2019, https://www.
macrotrends.net/1369/crude-oil-price-history-chart.
29 Tison Keel and IHS Markit, “The Economics of PET Recycling,” The Economics of PET Recycling, February 02, 2017, accessed May 
18, 2019, https://www.recyclingtoday.com/article/the-economics-of-pet-recycling/.
30 Keel and IHS Markit, “The Economics of PET Recycling,”.
31 Mark, Miodownik. “Discovery - Plastic Fantastic - How Much Plastic Can We Recycle? Sounds.” 14:45, BBC. Accessed September 29, 
2019. https://www.bbc.co.uk/sounds/play/w3csy17g.
“Print Your City”
Coca-Cola has developed an interactive community programme in Greece called ‘Print Your 
City’. The project focuses on a ‘Zero Waste Future’ and uses recycled plastic waste and 3D-Printing 
technologies to create new furniture and materials for public spaces around the city. A by-product 
of the design project is education with regards to plastic as a material and the concept of a circular 
economy. 34
34 “Print Your City.” Coca Cola. Accessed September 29, 2019. https://www.printyourcitycoca-cola.gr/?utm_medium=website&utm_
source=archdaily.com.
“Over Flow”
Tadashi Kawamata highlights plastic and ocean debris through his exhibition in Lisbon, 
Portugal. 33
 
33 Pownall, Augusta. “Tadashi Kawamata Fills Lisbon’s MAAT with Plastic to Warn About Ocean Debris.” Dezeen. Last modified 
October 31, 2018. https://www.dezeen.com/2018/10/29/tadashi-kawamata-lisbon-maat-plastic-ocean-over-flow-installation/?utm_
medium=email&utm_campaign=Daily%20Dezeen&utm_content=Daily%20Dezeen+CID_5f7376542a1b59b3ed721c8eaa7f9fb5&utm_
source=Dezeen%20Mail&utm_term=Tadashi%20Kawamata%20fills%20Lisbons%20MAAT%20with%20plastic%20to%20warn%20
about%20ocean%20debris.
FIG. 11. ARTISTIC EXHIBITION FIG. 12. PRINT YOUR CITY MATERIAL FLOWS
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APPENDIX 3. SUPPORTING INFORMATION
“Half a million tonnes of micro plastics wash into the oceans every year, which is the 
equivalent of 50 billion plastic bottles.”35
PET and HDPE plastics are very recyclable. Getting them back from consumers and recycling 
them is the best thing to do. From a carbon point of view, if we recycle a tonne of plastic bottles it 
saves around a tonne of carbon dioxide.36
Asia accounts for over 70% of marine plastic waste (Fig. 13). Poor regulations and lack of 
education are partly to blame.37
“If you recycle one tonne of plastic then you save roughly 2 tonnes of CO2e (equivalent) 
compared to incineration. Selling the UK’s used plastic bottles and paper for recycling in China 
actually saves carbon emissions. Shipping these materials more than 10,000 miles produces less 
CO2 than sending them to landfill at home and using brand new materials. More energy is saved by 
recycling plastics than is gained by burning them. Recycling saves 2 tonnes of CO2e emissions per 
tonne of plastic in comparison to incineration.”38
35 Karen, Anderson. “Dezeen Weekly Features Products That Celebrate Pride Month.” Dezeen. Last modified June 13, 2019. https://
www.dezeen.com/2019/06/13/dezeen-weekly-ellen-macarthur-interview/.
36 Verses producing new plastic or burning the ton of used plastic. See, Miodownik, “Plastic Fantastic,” 7:45.
37 Jenna, Jambeck, et al. “MARINE POLLUTION.” ISWA: The International Solid Waste Association. Accessed September 29, 2019. 
https://www.iswa.org/fileadmin/user_upload/Calendar_2011_03_AMERICANA/Science-2015-Jambeck-768-71__2_.pdf.
38 “Can You Calculate the CO2 of Waste?” Waste Aware. Last modified April 3, 2009. https://wasteawarebusiness.wordpress.
com/2009/03/16/can-you-calculate-the-co2-of-waste/.
FIG. 13. CONTRIBUTORS TO MARINE PLASTIC WASTE
FIG. 14. MISMANAGED PLASTIC WASTE
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